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NATIONAL  INSTITUTES  OF  HEALTH 

DIVISION  OF  RESEARCH  SERVICES 

Report  of  Program  Activities 
July  1,  1969,  through  June  30,  1970 


A..  Objectives 


The  Division  of  Research  Services  provides  scientific,  technical,  and 
engineering  services  to  support  and  further  the  research  programs  of  the 
National  Institutes  of  Health.  All  services  are  geared  to  the  needs  of 
Institute  programs.  Therefore  the  Division  makes  a  continuous  effort  to 
keep  informed  of  Institute  plans.  The  DRS  organization,  staffing,  and 
functions  are  adjusted  accordingly  to  maintain  an  effective  program  of  cen- 
tralized services . 

B.  Current  Programs 

In  the  closing  month  of  FY  1969,  the  three  DRS  branches  (Plant  Engineering, 
Design,  and  Construction)  with  facilities  engineering  programs  were  trans- 
ferred to  form  a  new  office — Office  of  Engineering  Services  (OES) — under  the 
Associate  Director  for  Administration,  NIH. 

This  change  in  the  size  and  scope  of  DRS  has  enabled  the  Division  to  increase 
the  direction  and  development  of  its  five  remaining  branches :  Biomedical 
Engineering  and  Instrumentation  Branch,  Environmental  Services  Branch, 
Laboratory  Aids  Branch,  Library  Branch,  and  Medical  Arts  and  Photography 
Branch.  All  of  the  Division's  programs  are  now  concerned  with  direct  support 
to  research  and  include  the  following: 

1.  Biomedical  engineering  of  methods,  systems,  instruments,  and 
materials 

2 .  Instrument  fabrication  and  maintenance 

3.  Development  of  an  environment  conducive  to  quality  research  and 
compatible  to  patients,  staff,  and  community 

4.  Production  of  bacteriologic  and  tissue  culture  media 

5 .  Preparation  of  sterile  glassware 

6 .  Production  of  genetically  defined  rodents  and  rabbits 

7.  Quarantine  and  conditioning  of  dogs,  cats,  and  primates 

8.  Dog  blood  donor  colony 

9 .  Maintenance  of  farm  animals 

10 .  Animal  surgery  and  recovery 

11.  Animal  health  services 

12 .  Library  services 

13 .  Foreign  language  translation 

14-  Still  and  motion  picture  photography 

15.  Graphic  arts  services  and  exhibits  design 

16 .  Medical  illustration  and  model  making 


C .  Program  Progress  and  Accomplishments 

Dr.  William  B.  DeWitt  was  named  as  the  first  Director  of  the  new  DRS. 
Dr.  DeWitt  had  previously  served  as  Acting  Director  and  as  the  Associate 
Director  (Laboratory  Resources)  for  the  previously  existing  DRS  organization. 

Dr.  Joe  R.  Held  was  appointed  Chief  of  the  Laboratory  Aids  Branch. 

Dr.  Anton  M.  Allen,  Chief  of  the  LAB  Comparative  Pathology  Section,  was 
nominated  by  NIH  for  the  Commendation  Medal  for  his  superior  performance 
as  Acting  Chief  of ( LAB  for  nearly  a  year.  Dr.  Raymond  Zinn,  previous  LAB 
Chief,  was  nominated  by  NIH  for  the  Meritorious  Service  Medal.  Dr.  Zinn 
was  cited  for  his  conception  and  successful  development  of  NIH's  unique 
Canine  Blood  Donor  Colony. 

Dr.  Robert  F.  Clarke,  as  Special  Assistant  to  the  Chief  of  the  Library 
Branch,  was  nominated  by  NIH  for  the  Commendation  Medal.  Dr.  Clarke  was 
nominated  for  his  part  in  successfully  designing  and  executing  a  major 
rearrangement  of  the  entire  NIH  Library,  while  at  the  same  time  providing 
the  leadership  needed  to  reorganize  and  improve  services  of  the  Reference 
and  Bibliographic  Services  Section. 

Mr.  Charles  C.  Shinn,  formerly  Chief  of  the  Medical  Arts  and  Photography 
Branch,  was  selected  to  serve  as  Visual  Communications  Project  Officer. 

Management  Information  System 

The  Division's  Workload  Reporting  System  was  reexamined  to  determine  its 
utility  at  Unit,  Section,  and  Branch  levels.  A  revised  system  was  proposed 
to  identify  important  trends  on  a  timely  basis  and  to  encourage  planning. 
Features  of  the  system  include  graphical  presentation  of  data,  regular 
reviews  of  items  being  reported,  and  computerized  processing  of  data.  A 
pilot  study  of  the  proposed  system  was  conducted  in  the  Rodent  and  Rabbit 
Production  Section  of  LAB.  The  promising  results  of  this  study  led  to  the 
development  of  an  operational  plan  to  convert  from  the  existing  Workload 
Reporting  System  to  an  improved  Data  Reporting  System  during  FY  1971. 

The  management  analysis  staff  worked  with  branch  personnel  in  several 
special  purpose  projects  during  the  year.  These  included  the  development 
of  recommendations  for  improvement  of  operations  in  the  Photography  Section 
of  MAPB,  the  establishment  of  contracts  with  outside  suppliers  to  supplement 
the  production  of  non-inbred  animals  by  LAB,  a  study  to  ease  workload  demands 
on  photocopy  operations  in  the  Library,  and  analysis  of  the  adequacy  of  the 
rate  structure  in  the  Glassware  Unit,  LAB. 

Equal  Employment  Ctoportunitv 

During  FY  1970  Division  management  directed  a  major  portion  of  its  attention 
to  the  NIH  Affirmative  Action  Plan  for  Equal  Employment  Opportunity. 
Supervisory  personnel  at  all  levels  participated  with  Black  employees  in  2\ 
day  seminars  to  examine  DRS  practices,  policies,  and  behavior  that  extend 
or  inhibit  equal  employment  opportunity.  A  total  of  six  seminars  was  held 


covering  120  supervisors .  An  EEO  Advisory  Committee  was  established  in  mid- 
year and  the  position  of  EEO  Coordinator  defined  with  recruitment  action 
■underway  at  year's  end.  Five  trainee  positions  were  established,  with  minimal 
qualification  requirements,  for  personnel  in  dead-end  jobs.  In  the  Library 
Branch  and  the  Laboratory  Aids  Branch  job  rotation  assignments  were  estab- 
lished to  provide  additional  opportunity  for  intra -Branch  development.  Pro- 
gress continued  on  our  goal  of  providing  40-80  hours  management  training  for 
all  newly  appointed  and  duly  selected  supervisors .  At  the  end  of  FY  1970 
the  Division  of  Research  Services  was  in  the  forefront  of  NIH  organizations 
engaged  in  the  implementation  of  the  Affirmative  Action  Plan. 

Employee  Development 

During  FY  1970,  all  DRS  first-line  supervisors  completed  the  required  one- 
week  introductory  training  which  was  commenced  in  mid-FY  1969.  The  course 
was  expanded  to  48  hours  by  the  addition  of  a  unit  on  personnel  procedures  . 
In  addition,  the  advanced  supervisory  training  was  commenced  in  accordance 
with  CSC  and  NIH  requirements.  In  meeting  these  requirements,  39  first -line 
supervisors  attended  introductory  courses  and  22  the  advanced  courses . 

As  far  as  possible  the  training  needs  of  all  employees  are  identified  in 
detailed  plans  submitted  by  the  Branches  to  the  Director  prior  to  the  begin- 
ning of  each  fiscal  year.  Of  the  approximately  580  DRS  employees,  about  130 
attended  courses  offered  by  various  colleges /universities,  private  manufac- 
turing firms,  and  other  non-Government  educational  activities.  In  addition, 
40  individuals  attended  courses  offered  by  CSC,  GSA,  and  other  Government 
agencies,  while  approximately  260  attended  numerous  in-service  courses 
offered  by  the  DRS  itself,  NIH,  or  other  DHEW  activities . 

The  DRS  Adult  Basic  Education  Program,  which  commenced  in  late  FY  1968, 
continued  throughout  FY  1970  and  is  now  being  conducted  in  conjunction  with 
the  NIH-wide  Adult  Education  Program.  Currently  10  DRS  employees  are  parti- 
cipating. In  FY  1971  it  is  hoped  that  more  and  varied  courses  will  be  added 
to  the  programs  and  DRS  participation  will  continue  to  increase. 

Employee -Management  Relations 

As  a  result  of  union  elections  held  in  the  Library  Branch  and  Medical  Arts 
and  Photography  Branch,  the  American  Federation  of  Government  Employees 
received  exclusive  recognition  to  represent  all  non -supervisory  employees . 
Contract  negotiations  are  scheduled  for  FY  1971. 

Animal  Programs 

Effects  of  lowered  personnel  ceiling,  especially  in  the  rodent  and  rabbit 
production  area  have  been  substantial.  The  Laboratory  Aids  Branch  is  not 
able  to  maintain  a  sufficient  supply  of  animals  without  supplementing  their 
production  with  commercial  animals .  Contracts  were  established  for  the 
purchase  of  selected  strains  of  non-inbred  rodents.  If  successful,  this 
source  of  animal  will  offset  personnel  reductions  already  experienced  and 
facilitate  the  reestablishment  of  more  effective  sanitation  and  workload 
levels  within  the  Branch. 


It  should  be  noted  that  as  contract  animals  are  increased  overhead  costs  in 
LAB  will  be  high.  This  may  require  a  surcharge  for  contract  animals  and 
possibly  an  overall  rate  increase  for  LAB  rodents  and  rabbits  . 

A  limited  primate  breeding  program  was  initiated.  Plans  are  also  being  made 
for  a  centralized  primate  holding  facility  and  service  on  the  Bethesda 
campus . 

Biomedical  Engineering 

Branch  professional  staff  has  been  involved  in  approximately  200  research 
and  development  projects  during  the  year.  Although  the  total  number  of 
projects  has  not  changed  significantly  from  FY  1969,  there  continues  to  be 
a  distinct  increase  in  the  level  of  sophistication  of  technical  collaboration 
and  support  provided  to  the  NIH  community.  The  year  has  seen  noteworthy 
original  contributions  in  the  areas  of  materials,  energy  technology,  mechan- 
ization, automation,  physiological  monitoring,  patient  care,  and  physiolog- 
ical systems  analysis.  However,  continual  readjustment  of  priorities  and 
curtailment  of  several  promising  lines  of  endeavor  were  necessary  because  of 
reductions  in  staff  and  funds . 

The  technical  services  sections,  Instrument  Fabrication  and  Systems  Mainte- 
nance, performed  12,400  assignments  at  a  value  of  $1,260,000  in  services 
rendered . 

The  Supply  Unit  processed  approximately  5,100  transactions,  amounting  to  a 
value  in  excess  of  $335,000. 

A  modest  program  for  more  economic  utilization  of  scientific  equipment  has 
been  improved  and  demonstrates  significant  potential  for  major  savings . 
Detailed  plans  and  administrative  approval  have  been  achieved  for  operation 
of  a  fiscally  self-supporting  scientific  equipment  rental  program,  based 
upon  a  pool  of  used  instruments,  for  the  entire  NIH  intramural  community. 
Implementation  is  scheduled  for  July  1,  1970. 

Environmental  Services 

Emphasis  was  placed  on  improved  coordination  of  program  activities,  better 
communication  between  sections,  and  staff  training  and  utilization.  A  basic 
staff  classification  plan,  with  proposed  changes  in  the  types  and  levels  of 
Branch  personnel,  has  been  submitted  for  approval.  The  inability  to  fill 
two  key  senior-level  positions  severely  limited  the  biological  control  and 
industrial  hygiene  programs . 

Major  effort  was  expended  in  the  design  and  installation  of  the  virology 
laboratories  in  Building  36.  Staff  members  worked  closely  in  the  design 
phases  with  the  Engineering  Design  Branch  (EDB) ,  0ES,  and  provided  day-to- 
day assistance  to  the  Construction  Engineering  Branch  (CEB),  0ES,  during 
construction  to  insure  integrity  of  the  laboratory.  Specifications  for 
horizontal  laminar  flow  clean  benches  were  developed  in  cooperation  with  SMB, 
the  0ES,  and  equipment  manufacturers. 


The  Branch's  virology  laboratory  was  activated  early  in  the  year.  A  labor- 
atory procedure  manual  and  a  biohazard  desk  manual  are  being  developed,  in 
addition  to  the  provision  of  routine  laboratory  services  . 

A  critical  evaluation  of  biological  hazards  conducted  in  selected  virus 
laboratories  indicates  that  additional  controls  are  needed  in  most  labora- 
tories to  assure  a  safe  working  environment.  To  aid  such  a  program,  a 
registration  procedure  for  tissue  cultures  and  strains  of  virus  used  on  the 
reservation  is  being  developed. 

Planning  of  the  water  pollution  control  plant  for  the  NIHAC  received  priority 
attention.  The  staff  provided  supplemental  data  on  water  usage,  sewage  flow 
and  composition  of  the  waste  to  be  treated.  A  biological  study  was  made  of 
Broad  Run,  NIHAC,  to  establish  base  line  data  prior  to  discharge  of  treated 
waste  which  will  occur  when  the  plant  becomes  operational.  The  staff  assisted 
EDB  and  GSA  in  negotiations  with  the  A/E  and  the  county,  state,  and  federal 
water  pollution  control  authorities . 

Provision  of  high  quality  water  to  NIH  laboratories  was  also  a  matter  of 
concern  to  ESB  and  researchers .  Distilled  and  deionized  systems  were  studied 
in  detail.  This  resulted  in  publication  of  an  informational  bulletin  dis- 
tributed to  the  scientific  staff  at  NIH  on  the  merits  of  each  type  of  water 
system  and  the  procedures  to  be  followed  in  selection  of  a  high  quality  water 
system. 

The  laboratories  provided  many  services  other  than  those  of  a  routine  nature . 
These  included  analyses  of  drinking  water  for  chromium  contamination,  inves- 
tigation of  scale  deposits  on  plates  of  heart  lung  machines,  standardization 
of  oxygen  analyzers  used  in  stream  pollution  control,  check  of  teflon  tubing 
for  possible  use  in  distilled  water  systems,  efficiency  of  reverse  osmosis  units 
for  high  purity  water,  contamination  of  charcoal  filters  in  deionizing  equip- 
ment and  identification  of  impurities  in  lubricating  oils  . 

ESB  personnel  conducted  a  variety  of  continuing  training  programs  for  NIH 
employees .  They  encompassed  operation  and  handling  procedures  for  the  many 
environmental  control  devices  and  practices  related  to  the  research  and 
general  NIH  environment.  The  ESB  sponsored  three-day  seminar  on  the  Institu- 
tional Environment  attracted  165  persons  from  the  United  States  and  Canada. 

Library  Services 

Streamlining  of  operations  has  been  stressed  in  the  re -examination  of  the 
proposed  procedures  in  several  Units  as  developed  from  study  projects  . 
Considerable  personnel  adjustments  have  been  beneficial  for  Library  operations 
and  morale;  however,  much  still  remains  to  be  accomplished  in  this  area. 

The  organizational  location  of  several  activities  was  shifted  to  improve 
effectiveness  and  coordination  of  related  activities  .  The  former  Biblio- 
graphical Services  Section  has  acquired  new  functions  and  has  been  renamed 
the  Reference  and  Bibliographic  Services  Section. 


Physical  alteration  of  the  Library  has  resiilted  in  considerable  improvement 
in  arrangement,  use  of  space,  and  location  of  the  collection.  Lighting, 
ventilation,  and  noise  control  have  been  improved.  Reading  rooms  have  been 
provided  on  the  Lower  Level  near  a  more  efficient  arrangment  of  books, 
journals ,  and  auxiliary  abstracts  and  indexes .  The  last  five  years  of  all 
journals  are  now  located  in  convenient  space  on  the  Upper  Level.  A  coordinated 
system  of  permanent  signs  and  floor  diagrams  installed  on  both  levels  of  the 
Library  provides  the  user  with  directional  assistance. 

NIH  Library  Identification  Cards  were  instituted  on  February  17  to  help  assure 
availability  of  Library  resources  for  NIH  personnel.  ID  cards  are  required 
to  borrow  books  and  journals  and  to  use  photoduplication,  MEDLARS,  translation, 
and  other  services . 

Information  from  the  NIH  Library  has  been  issued  at  intervals  since  July  as 
a  newsletter  containing  information  to  keep  the  NIH  community  fully  apprised 
on  Library  matters  of  interest.  A  Library  brochure  has  also  been  issued 
which  gives,  in  brief  form,  such  information  as  Library  hours,  location  of 
the  collection,  services  available  and  telephone  numbers . 

Several  depositions  were  made  by  Library  Staff  regarding  the  case  of  Williams 
and  Wilkins  Company  against  the  NIH  Library  relating  to  the  photocopy  service 
and  copyright  law. 

A  study  has  been  made  to  evaluate  the  effectiveness  of  commercial  security 
systems  designed  to  reduce  book  loss  in  libraries .  Elimination  of  the 
Guards  from  the  Library  during  the  summer  created  a  security  gap  in  control- 
ling proper  charging  of  books  and  journals  from  the  Library.  Plans  to  install 
the  best  system  are  under  development. 

Medical  Arts  and  Photography 

The  Branch  experienced  further  cutbacks  in  personnel  and  budget  during  FY 
1970.  Streamlining  work  methods,  introduction  of  labor-saving  equipment, 
and  instituting  new  and  improved  technology  to  increase  quality  and  quantity 
of  production  were  emphasized.  All  managers  of  the  Branch  were  provided  one 
or  more  opportunities  for  training  to  improve  the  management  of  Branch 
resources  to  meet  production  demands .  Continuation  of  in-house  rotational 
training  primarily  among  Units  in  the  General  Illustration  Section  has  led 
to  a  more  widely  diversified  staff,  better  use  of  staff  capacity,  development 
of  new  skills,  and  improved  morale.  It  has  also  opened  additional  career 
ladder  opportunities.  With  more  broadly  developed  abilities,  large  assign- 
ments with  short  deadlines  can  be  handled  by  massing  manpower  to  increase 
efficiency  of  production. 

Following  successful  experimental  work,  a  significant  program  of  computer- 
generated  graphics  was  developed.  Successful  visual  print-outs  from  the 
Cal-Comp  Plotter  were  produced  at  much  lower  cost  than  hand-drawn  graphs 
and  charts  of  adequate  quality  for  biomedical  journal  publication. 


DIVISION  OF  RESEARCH  SERVICES 

Summary  of  Branch  Activities  July  1,  1969,  through  June  30,  1970 

BIOMEDICAL  ENGINEERING  AND  INSTRUMENTATION  BRANCH  Dr.  Lester  Goodman,  Chief 

I.   SUMMARY 

Fiscal  year  1970  can  be  characterized  as  a  period  of  difficult  adjustments 
and  compromises  brought  about  by  federal  reductions  in  staff  and  funds.   It 
has  been  necessary  to  continually  readjust  priorities  and  curtail  several 
promising  lines  of  endeavor  to  meet  responsibilities  and  yet  maintain  an  en- 
vironment and  attitude  of  professional  excellence. 

Over  the  past  several  years,  BEIB  has  built  a  unique  group  of  highly  compe- 
tent professional  and  technical  personnel  and  innovated  programs  that  con- 
tinue to  improve  the  quality  of  service  and  support  to  the  NIH  mission.   The 
Branch  continues  to  stress  enhancement  of  the  individual  by  encouraging 
education  and  training  programs;  to  build  its  level  of  professional  contribu- 
tions via  stimulation  of  direct  collaboration  with  intramural  researchers; 
and  to  seek  more  economic  methods  for  providing  technical  services. 

Branch  professional  staff  have  been  involved  in  approximately  200  research 
and  development  projects  during  the  year.   Although  the  total  number  of 
projects  has  not  changed  significantly  from  FY  1969,  there  continues  to  be  a 
distinct  increase  in  the  level  of  sophistication  of  technical  collaboration 
and  support  provided  to  the  NIH  community.   The  year  has  seen  noteworthy 
original  contributions  in  the  areas  of  materials,  energy  technology,  mechani- 
zation, automation,  physiological  monitoring,  patient  care,  and  physiological 
systems  analysis. 

The  technical  services  sections,  Instrument  Fabrication  and  Systems 
Maintenance,  performed  12,400  assignments  at  a  value  of  $1,260,000  in 
services  rendered. 

The  Supply  Unit  processed  approximately  5,100  transactions,  amounting  to  a 
value  in  excess  of  $335,000. 

A  new  satellite,  intended  earlier  for  establishment  in  FY  1969,  has  been 
implemented  to  support  NCI  in  Building  37. 

A  modest  program  for  more  economic  utilization  of  scientific  equipment  has 
been  improved  and  demonstrates  significant  potential  for  major  savings. 
Detailed  plans  and  administrative  approval  have  been  achieved  for  operation 
of  a  fiscally  self-supporting  scientific  equipment  rental  program,  based  upon 
a  pool  of  used  instruments,  for  the  entire  NIH  intramural  community. 
Implementation  is  scheduled  for  July  1,  1970. 


II.      BRANCH   PROGRAMS 

A.  Objectives 

To  fulfill  the  need  for  engineering  knowledge  and  technical  skills  in  pursuit 
of  health  research  at  NIH. 

To  provide  direct  and  consultative  engineering  support  to  clinical  and  bio- 
medical research  projects,  including  advice  on  systems  analysis,  experimental 
design,  and  synthesis  of  technical  expedients. 

To  design,  develop,  fabricate,  and  evaluate  special-purpose  devices  and 
systems  not  commercially  available. 

To  maintain  and  repair  scientific  laboratory  and  clinical  equipment. 

To  provide  communication  between  NIH  and  the  general  public  on  engineering 
support  to  clinical  and  biomedical  research. 

To  serve  as  a  source  of  informed  authority  in  matters  pertaining  to 
engineering  in  medicine  and  biology . 

B.  Current  Programs 

The  primary  purpose  of  the  Branch  is  to  provide  service  and  support  to  the 
intramural  program  of  the  NIH.   BEIB  activities,  therefore,  are  identified 
with  many  of  the  individual  programs  that  constitute  the  intramural  research 
effort.   The  overall  Branch  program  is  best  described  as  the  coordinated 
effort  of  its  operating  units. 

1.  Instrument  Fabrication 

Production,  modification,  and  minor  design  of  medical  equipment  and  instru- 
mentation systems  requiring  special  tools  and  skills  in  the  electronic, 
electrical,  glass,  mechanical,  optical,  rubber,  plastics,  welding,  and  sheet 
metal  categories. 

2.  Systems   Maintenance 

Maintenance  and  repair  of  biomedical  equipment  and  instrumentation  systems 
and  instruction  of  technicians  and  scientists  in  the  proper  use  and  operation 
of  especially  complex  instruments  and  devices. 

3.  Supply 

Acquisition  and  disposition  of  materials,  parts,  and  equipment  required  for 
Branch  operations  and  maintenance  of  controlled  inventory  stocks  and  records. 


4.  Engineering  and  Applied  Science 

Chemical,  Electrical  and  Electronic,  and  Mechanical: 

a.  Collaboration  with  intramural  professional  staff  in  fundamental  and 
applied  projects  relevant  to  biomedical  research  and  health  care. 

b.  Consultation  involving  methodology  and  technology  of  physical  sciences 
and  engineering  in  the  context  of  biomedical  research  and  clinical 
applications . 

c.  Research,  design,  development,  and  evaluation  related  to  new  instrumenta- 
tion and  equipment. 

d.  Communication  between  NIH  and  the  general  public  on  engineering  support 
to  biomedical  research  and  clinical  practice. 

5.  Satellites 


Satellites  are  technical  support  units,  composed  of  selected  engineers  and 
technicians  with  appropriate  shop  facilities,  located  in  certain  areas  where 
it  is  beneficial  to  make  typical  BEIB  support  and  service  immediately  avail- 
able via  a  controlled  degree  of  decentralization.   They  are  responsive  to 
demands  of  local  programs  and  operate  as  integral  parts  of  the  resident  team 
but  are  administratively  responsible  to  the  central  Branch.   Each  is  especi- 
ally tailored  to  meet  specific  needs  of  the  host  Institute  or  Division. 
Satellite  operation  supplies  the  host  with  the  advantages  of  a  proprietary 
technical  group  and  maintains  the  chief  benefits  of  centralized  resources. 

C.   Program  Progress  and  Accomplishments 

The  quality  and  efficiency  of  service  and  support  by  BEIB  to  the  research 
program  of  NIH  continues  to  improve.   This  results  directly  from  (1)  emphasis 
on  the  role  of  professional  physical  scientists  and  engineers  as  collabora- 
tors in  health  research,  and  (2)  improved  capability  of  the  technical 
services  work  force  at  a  higher  level  of  experience  and  competence. 

It  is  pertinent  here  to  report  on  an  accomplishment  that  has  been  more  than 
three  years  in  development.   The  contributions  of  electrical  and  electronic 
and  mechanical  engineering  to  the  NIH  program  have  been  acknowledged  for  many 
years.   The  performance  of  the  corresponding  BEIB  sections  has  been  recorded 
and  stands  as  clear  evidence  of  their  creativity  and  excellence.   The 
Chemical  Engineering  Section  was  initiated  on  March  1,  1966,  with  the  antici- 
pation that  professional  chemical  engineering,  too,  would  soon  play  a  signif- 
icant role  in  biomedical  research  and  clinical  applications  at  the  NIH.   That 
this  expectation  was  well  grounded  became  firmly  established  during  the 
course  of  fiscal  year  1970,  and  thus  is  properly  cited  as  a  significant 
accomplishment  at  this  time. 
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Effectiveness  of  the  BEIB  approach  to  providing  professional  chemical  engi- 
neering service  and  support  to  the  intramural  activities  of  the  NIH  is 
exemplified  by  reference  to  several  significant  current  and  completed  collab- 
orative projects.   Continuing  work  with  NCI  investigators  to  devise  pharma- 
cokinetic models  which  provide  a  rational  basis  for  chemotherapy,  account  for 
species  differences  in  drug  disposition,  and  extrapolate  toxicity  data  from 
animals  to  man  has  been  well  received.   A  number  of  authoritative  publica- 
tions have  resulted.   The  implications  of  this  approach  to  the  general 
problem  of  hazard  associated  with  the  introduction  of  new  chemical  species 
to  man  and/ or  the  environment  are  clear.   Joint  studies  with  NINDS 
researchers  have  applied  hemodialysis  to  the  alteration  of  body  chemistry  and 
study  of  electrolyte  transport  in  the  brain.   Considerable  fundamental  and 
potentially  clinically  useful  information  has  been  obtained  and  documented 
in  the  literature. 

Collaborative  work  with  NIDR  is  in  progress  to  develop  instrumentation  for 
studies  of  microbial  growth  and  bacterial  nutrition  requirements. 
Mathematical  analysis  and  simulation  of  cell  population  dynamics  is  an 
especially  promising  area  of  investigation. 

Current  collaborative  engineering  development  contracts,  under  the  guidance 
of  members  of  the  Chemical  Engineering  Section,  attest  to  its  vigor  and 
maturity.  These  include: 

Multiparameter  Intravascular  Monitoring  Catheter  System 
Scientific  Research  Instruments,  Inc. 

Prototype  Microbial  Culture  System 
University  of  Pennsylvania 

Concentration  and  Desalting  of  Protein  Solutions 
Oak  Ridge  National  Laboratory 

1.  Workload 

The  Instrument  Fabrication  Section  processed  approximately  4,000  different 
project  assignments  involving  minor  design,  fabrication,  or  major  modifica- 
tion.  The  Systems  Maintenance  Section  processed  approximately  8,400  different 
project  assignments  involving  maintenance,  repair,  or  minor  modification. 

BEIB  engineers  were  involved  with  approximately  200  different  research  and 
development  projects.   Individual  projects  of  special  research  interest  are 
detailed  in  Section  III.   Categorical  program  areas  of  continuing  concern 
are  as  follows: 

a.  Improved  techniques  and  systems  for  physiological  monitoring  in  surgery 
and  intensive  patient  care. 

b.  Systems  design  and  construction  for  mechanizing  and  automating  laboratory 
and  clinical  procedures. 
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c.  Research  and  development  in  artificial  organs  and  prostheses,  including 
studies  of  basic  phenomena  and  construction  of  devices  for  artificial  heart 
components  and  hemodialysis  therapy. 

d.  Systems  design  and  construction  of  devices  to  gain  more  benefits  from 
automatic  data  processing  and  electronic  computation  and  control. 

e.  Improving  tools  for  cardiac  and  neurosurgery. 

f.  Investigating  and  exploiting  exotic  energy  sources;  e.g.,  laser,  ultra- 
sonic, nuclear,  microwave,  for  diagnosis  and  therapy,  as  well  as  extending 
physical  effectiveness. 

g.  Research  and  development  on  the  synthesis  and  evaluation  of  special 
materials  for  biomedical  applications. 

h.   Analysis  and  modeling  of  physiological  phenomena  especially  related  to 
therapeutic  processes. 

2.   Technical  Advances 


BEIB  has  delivered  a  considerable  number  of  special  purpose  devices  and 
systems  in  support  of  research  programs.   Items  of  more  than  casual  interest 
follow: 

A  COMBUSTION  SYSTEM  for  rapid  and  convenient  preparation  of  biological 
samples  for  liquid  scintillation  counting  enables  large  lot  tissue  assays 
at  low  unit  cost. 

A  SPECIAL  PURPOSE  SIGNAL  GENERATOR  with  a  band  limited  white  noise  frequency 
modulated  carrier  effectively  decouples  signal  components  in  NMR  spectroscopy, 

A  UNIQUE  TWO- COMPARTMENT  QUARTZ  CELL  employs  filtered  ultraviolet  energy  to 
establish  very  narrow  spectral  windows  for  photochemical  studies  of 
carbonyl  complex  solutions. 

A  PULSE  FIBRILLATOR  UNIT  AND  ASSOCIATIVE  ELECTRODES  reduce  potential 
complications  following  open  heart  surgery. 

An  ELECTROHYDRAULIC  SYSTEM  controls  fluid  infusion  rates  into  an  experi- 
mental animal  according  to  an  arbitrary  reference  waveform. 

A  UNIQUE  FEEDBACK  CONTROLLER  enables  dynamic  pressure  measurements  to  be 
made  in  individual  kidney  tubules  using  a  10  micron  pipette. 

An  EXPLOSION-PROOF,  ULTRA-LOW  NOISE,  SOLID  STATE  NEUROLOGICAL  PREAMPLIFIER 
enhances  safety  and  performance  for  patient  monitoring  during  anesthesia. 

An  INFRARED  ABSORPTIOMETER  provides  for  rapid  determinations  of  blood 
carbonate  in  very  small  sample  volumes. 
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A  DUAL  WAVELENGTH  REFLECTANCE  BLOOD  OXIMETER  features  all  solid  state 
emitters,  detectors,  multiplexing  and  signal  processing. 

an  ELECTRONIC  PROGRAMMED  PHOTOFLUORIMETER  SYSTEM  provides  for  automatic 
dilution,  reagent  addition,  and  sample  distribution. 

A  TWO-CHANNEL  VIDEO  TRACKER  enables  early  detection  of  ball  variance  in 
aortic  valve  prostheses. 

An  IMPROVED  NMR  PROBE  ASSEMBLY,  including  radio  frequency  amplifiers  and  a 
special  frequency  selective  network,  provides  an  order  of  magnitude 
improvement  in  resolution. 

A  NEUROLOGICAL  STIMULATOR  SYNCHRONIZATION  AND  CONTROL  UNIT,  for  research  on 
Parkinsonism,  governs  the  duration  and  time  relationship  of  stimuli  applied 
to  the  brain  and  spine  of  a  patient. 

A  NEW  AUTOMATED  GRADIENT  ELUTION  CONTROL  SYSTEM  enables  unprecedented  accu- 
racy and  precision  in  column  chromatography  of  adrenal  steroids  in  solution. 

MULTI-CHAMBER  TRANSPARENT  CALVARIUMS  permit  direct  manipulation  and  long- 
term  observation  of  in  vivo  phenomena  occurring  at  several  areas  of  monkey 
cortex. 

SEGMENTED  POLYURETHANE  CATHETERS  with  reinforced  walls,  manufactured  to 
unique  physical  specifications,  enable  ready  access  to  previously  remote 
regions  of  the  body;  these  noncollapsible  kink-free  tubes  permit  functions 
heretofore  believed  unfeasible. 

A  HARD  TISSUE  MICROTOME  produces  enamel  and  dentin  sections  with  thicknesses 
to  500  9  and  cuts  noncalcified  substances  smoothly. 

A  FLUOROSCOPIC  VIDEO  SCANNER  provides  real-time  dimensions  to  a  computer  for 
determination  of  dynamic  cardiac  volume. 

A  RAPID  CRANIAL  CAVITY  EVACUATOR  AND  FREEZER  enables  enzyme  deterioration 
studies  in  rat  brain. 

3.   Service  Contracts 


The   Branch  encourages   the  use   of  service-type   contracts  with   certain 
scientific  equipment  suppliers.      A  fixed  price   agreement  with   Beckman 
Corporation  has  proven  highly  beneficial  to   the   scientific  staff.      The   class 
of  equipment  covered  includes   centrifuges,    spectrophotometers,    pH  meters, 
gas   chromatographs ,    and   liquid  scintillation   counters.      Specific  benefits 
provide: 

a.      Consulting  services   on   custom  engineering  modifications   and  special 
accessories . 
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b .  Information  for  researchers  and  technicians  on  new  techniques  and 
applications  as  developed. 

c.  Guidance  and  assistance  in  setting  up  scheduled  service  and  maintenance 
programs . 

A  contract  with  the  Materials  Evaluation  Division,  National  Bureau  of 
Standards,  provides  test  equipment,  not  available  at  NIH,  and  personnel  for 
evaluation  of  elastomeric  formulations  developed  by  BEIB.   Reports  on  data, 
such  as  wear  resistance  and  stress-strain  relationships,  support  the 
biomaterials  program  at  NIH. 

4.  Training 

An  effective   professional  and  technical  training  program  helps   to  maintain 
up-to-date  support  to  NIH  in  engineering,    fabrication,    and  maintenance. 
Sixty-three  employees  participated  in  academic  and  technical  courses. 
Forty-five    (305  man  days)    attended  formal  education  and   training  courses. 
Twenty-one    (111  man  days)    received  specialized   training  on  scientific  equip- 
ment at  suppliers'   plants   and  at   the  NIH.      In  addition,    three  employees 
attend  Basic  Schools. 

Under   terms   of   Contract  #NIH   70-370,   BEIB/SMS  and  Beckman  Instrument 
Company  jointly  conducted: 

a.  Two  identical,   one-week  courses   in   the  operation  of   the  Beckman  Model 
120  Amino  Acid  Analyzer  attended  by  26   scientists   and  technicians   from  NIH 
and  other  agencies.      Dr.   Erhard  Gross,   NICHD,    lectured  on   theory;   Beckman 
representatives   provided  instruction  on  practical  operation. 

b .  A  two-week  course  on   the  Model   E  Ultracentrifuge  attended  by  30 
scientists  and   technicians   from  NIH  and  other  agencies.      Instructors  were 
Dr.   Marc  Lewis,   NEI,    and  Dr.   Samuel  Luborsky,   NCI,  with   Beckman  representa- 
tives  giving  instruction  on  practical  operation. 

Twelve  professionals   attended  a  three-week   laboratory  session,   part  of   the 
Analytical  Ultracentrifugation   course  offered  by   the  NIH  Graduate  Program, 
FAES.      Dr.    Lewis   and  Dr.    Luborsky  were    the   instructors.      The   course  was  held 
in   the   SMS  area. 

5 .  Equipment  Utilization 

In  cooperation  with  the  Supply  Management  Branch,  BEIB  has  improved  the 
mechanism  for  utilization  of  used  scientific  equipment.   When  items  are 
declared  excess  to  SMB,  the  property  transfer  orders  are  routed  through  BEIB, 
which  inspects  the  equipment  and  judges  the  feasibility  and  cost  of  repair. 
When  advisable,  BEIB  restores  the  equipment  to  good  condition  and  makes  it 
available  for  loan  or  transfer  to  NIH  researchers. 
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A  new  comprehensive  used  equipment  utilization  program,  scheduled  for  imple- 
mentation on  July  1,  1970,  will  offer: 

a.  Ready  availability  of  a  wide  variety  of  scientific  instruments  in  good 
working  condition. 

b.  Reduced  delays  in  implementation  of  ongoing  and  new  programs. 

c.  Reduced  capital  investment  in  equipment  costs,  especially  for  short  and 
intermediate  term  projects. 

d.  Reduced  burden  on  laboratory  research  and  technical  staff  for  care  and 
procurement  of  equipment . 

e.  Extension  of  instrument  life  by  more  thorough  programs  for  preventive 
maintenance . 

f .  Opportunity  to  test  and  evaluate  newly  developed  instruments  in  the 
laboratory  setting  with  little  or  no  direct  capital  investment. 

g.  More  complete  centralized  information  on  equipment  performance, 
reliability,  and  maintenance  costs. 

h.   Improved  utilization  of  laboratory  space — reduced  clutter. 

i.   Self-supporting  fiscal  viability. 

D.  Problems 

Federal  budget  constraints  have  directly  and  indirectly  adversely  affected  a 
number  of  potentially  fruitful  activities.   Concomitant  restrictions  on 
personnel  and  space  have  called  for  continuous  reevaluation  of  program 
priorities  and  temporary  curtailment  of  progress  in  several  promising  but  not 
crucial  areas .   Total  full-time  personnel  on  board  has  been  reduced  from  139 
at  the  beginning  of  FY  1970  to  132  at  the  end  of  the  year.   The  quality  of 
effort,  nevertheless,  remains  at  a  high  level  and  the  Branch  is  prepared  to 
move  ahead  promptly  should  the  situation  ease  at  any  time. 

E.  Program  Plans 

Constraints  on  budget  and  personnel  ceilings,  invoked  during  FY  1969  and 
FY  1970,  retarded  progress  on  program  plans  made  in  earlier  years.   Issues 
for  careful  study  and  potential  achievement  in  the  coming  year  include: 

1.  Implementation  of  an  NIH-wide  economic  scientific  equipment  utilization 
program. 

2.  Establishment  of  additional  satellite  technical  support  units. 


3.  Improvement  of  mechanisms  for  development  and  transfer  of  engineering 
innovations  to  biomedical  research  applications  within  the  NIH  structure. 

4.  Development  of  a  comprehensive  biomaterials  research,  development,  and 
evaluation  program. 

5.  Exploitation  of  collaborative  engineering  research  and  development 
programs  involving  other  institutes  and  divisions,  together  with  private 
sector  contract  work. 

6.  Establishment  of  a  cooperative  fellowship  program  in  biomedical 
engineering  with  universities. 

Uncertainties  regarding  organizational  and  financial  expectations  for  the 
near  future  demand  a  rather  conservative  planning  philosophy.   Significant 
program  expansion  is  not  anticipated,  but  major  emphasis  will  be  placed  on 
careful  selection  of  priorities  to  make  the  best  possible  use  of  available 
resources  and  guarantee  a  competent  group  that  is  prepared  to  respond 
quickly  to  changes  as  they  occur. 

F.   Publications,  Patents 
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biochemical  reactions.   Analytical  Chemistry,  41:  1506-1511,  1969. 
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pharmacokinetics.   Journal  of  Pharmaceutical  Sciences,  59:  149-154,  1970. 

Boretos,  J.  W.:  A  Practical  Guide  to  the  Biomedical  Plastics  Laboratory, 
A  BIAC  Information  Module  M19 .  Washington,  D.  C. ,  American  Institute  of 
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:   Machining  of  plastics  (Section  III,  Chapter  14,  Part  a.)  in 
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:   Polymers  for  biomedical  electronic  devices.   Proceedings  of  Second 

Industrial  Electronics  and  Control  Instrumentation  Transducer  Conference. 
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Bourke,  R.  S.,  Gabelnick,  H.  L. ,  and  Young,  0.:   Mediated  transport  of 
chloride  from  blood  into  cerebrospinal  fluid.   Experimental  Brain  Research, 
10:  17-38,  1970. 
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microcalorimeter  for  the  study  of  heats  of  transition  in  solution. 
The  Review  of  Scientific  Instruments,  40:  1273-1277,  1969. 

Covell,  J.  W.,  Fuhrer,  J.  S.,  Boerth,  R.  C. ,  and  Ross,  J.,  Jr.:   The  produc- 
tion of  isotonic  contractions  in  the  intact  canine  left  ventricle. 
Journal  of  Applied  Physiology,  27:  577-581,  1969. 

Davidson,  J.  D. ,  Oliverio,  V.  T. ,  and  Peterson,  J.  I.:   Combustion  of  samples 
for  liquid  scintillation  counting.   Advances  in  Tracer  Methodology.  (In  press) 

Dedrick,  R.  L. :   Preface.   In  Shrier,  A.  L.  and  Kaufmann,  T.  G.  (Eds.) 
Chemical  Engineering  Progress  Symposium  Series.   (In  press) 

,  Bischoff,  K.  B. ,  and  Zaharko,  D.  S.:   Interspecies  correlation  of 


methotrexate  plasma  concentration  history.   Cancer  Chemotherapy  Reports . 
(In  press) 

Dutton,  R.  C,  Dedrick,  R.  L. ,  and  Bull,  B.  S.  :   A  simple  technique  for  the 
experimental  production  of  acute  platelet  deficiency.   Thrombosis  Et 
Diathesis  Haemorrhagica,  XXI:  367-372,  1969. 

Gabelnick,  H.  L. ,  Dedrick,  R.  L.,  and  Bourke,  R.  S.:   In  vivo  mass  transfer 
of  chloride  during  exchange  hemodialysis.   Journal  of  Applied  Physiology. 
(In  press) 

Goodman,  L. :   The  role  of  the  federal  government  in  medicine.   Proceedings 
of  the  First  National  Conference  on  Electronics  in  Medicine.   New  York, 
Electronics/Management  Center,  McGraw-Hill,  Inc.,  n.d.,  pp.  202-211. 

:   Technology  and  health.   Experimental  Mechanics,  p.  3N,  1969. 


Ketcham,  A.  S.,  Hoye,  R.  C,  and  Riggle,  G.  C.  :   The  laser  in  cancer  research. 
In  Goldman,  L.  (Consulting  Ed.):   Annals  of  the  New  York  Academy  of  Sciences. 
New  York,  N.  Y.,  published  by  the  Academy,  1970,  pp.  634-641. 

and  :   The  laser:  Its  role  in  cancer.   In  Ariel,  I.  M. 


(Ed.):   Progress  in  Clinical  Cancer.   Vol.  IV,  Chap.  8,  pp.  109-117,  New  York 
Grune  and  Stratton,  1970. 

,       ,  and      :   The  laser:  Its  role  in  the  treatment  of  cancer.   In 


Proceedings  of  the  Laser  Industry  Association  Convention,   Oct.  24-26,  1968, 
Washington,  D.  C.   S.  Fine,  W.  Bushor,  M.  Cox,.  Publications  Committee, 
pp.  59-63. 

Metz,  H.,  McElhaney,  J.,  and  Ommaya,  A.  K. :   A  comparison  of  the  elasticity 
of  live,  dead,  and  fixed  brain  tissue.   Journal  of  Biomechanics.   (In  press) 

Peterson,  J.  I.:  A  carbon  dioxide  collection  accessory  for  the  rapid  combus- 
tion apparatus  for  preparation  of  biological  samples  for  liquid  scintillation 
analysis.   Analytical  Biochemistry,  31:  204-210,  1969. 
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Peterson,  J.  I.:   A  method  for  rapid  infrared  microdetermination  of  serum 
carbonate.   Clinical  Chemistry,  16:  144-146,  1970. 

:   Preparing  biological  samples  for  liquid  scintillation  counting:   New 


rapid  combustion  technic.   Laboratory  Management,  pp.  34-35,  1969. 

,  Wagner,  F.,  Anderson,  F. ,  and  Thomas,  G.  M. ,  Jr.:   Design  and  testing 


of  some  automatic  sample  introduction  valves  for  liquid  chromatographs . 
Analytical  Biochemistry,  32:  128-137,  1969. 

,  ,  Siegel,  S.,  and  Nixon,  W. :   A  system  for  convenient  combustion 


preparation  of  tritiated  biological  samples  for  scintillation  analysis. 
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Pettitt,  R.  J.:   A  QRS  detector  for  coronary  care  unit  monitoring.   Proceed- 
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ing and  The  22nd  Annual  Conference  on  Engineering  in  Medicine  and  Biology 
(Including  the  4th  Annual  Meeting  of  AAMI)  1969,  Chicago,  Illinois.   The 
Conference  Committee  for  the  8th  ICMBE  and  22nd  ACEMB  (including  the  4th 
Annual  Meeting  of  AAMI),  J.  E.  Jacobs,  Chairman.   Session  8-12. 

Pierce,  W.  S.,  Turner,  M.  C,  Jr.,  Boretos,  J.  W. ,  Nolan,  S.  P.,  and 

Morrow,  A.  G.:   The  development  and  experimental  evaluation  of  an  implantable 

left  ventricular  bypass  pump.   Surgery,  66:  1034-1043,  1969. 

Riggle,  G.  C:   A  pulsed  laser  system  for  medical  research.   Proceedings  of 
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,  Hoye,  R.  C,  Farmer,  J.,  and  Ketcham,  A.  S.  :   Q-Switched  neodymium 
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,  ,  and  Ketcham,  A.  S.:   Laser  effects  on  normal  and  tumor  tissue. 

In  Wolbarsht,  M.  L.  (Ed.)  Laser  Applications  in  Medicine  and  Biology. 
(In  press) 
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Serial  No.    DRS-BEIB-1 


1.  Biomedical  Engineering  and 
Instrumentation  Branch 

2.  Chemical  Engineering  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 


Project  Title:   Mathematical  Analysis  of  Pharmacokinetics  -  Cancer 
Chemotherapy 

Previous  Serial  Number:   DRS-BEIB-1  (1969) 

Principal  Investigators:   Kenneth  B.  Bischoff,  Robert  L.  Dedrick, 

Daniel  S.  Zaharko 

Other  Investigators:   Vincent  T.  Oliverio,  Henry  L.  Gabelnick, 
James  Longs treth,  Steven  Slater 

Cooperating  Unit:   LCP-NCI 
Man  Years: 


Total: 

2.2 

Professional: 

2.0 

Other: 

0.2 

Project  Description: 

Objectives:   To  develop  mathematical  models  for  the  distribution  of  antineo- 
plastic drugs  in  order  to: 

(1)  Account  for  interspecies  differences  in  drug  distribution  kinetics. 

(2)  Examine  physical  bases  for  extrapolation  of  toxicity  data  from 
animals  to  man. 

(3)  Predict  drug  concentration  history  at  any  relevant  site  as  a  function 
of  dose  schedule  and  route  of  administration  to  provide  a  rational  basis  for 
optimization  of  therapy. 

Methods  Employed:   Mathematical  models  are  developed  which  make  maximum  use 
of  physicochemical,  physiological,  and  anatomical  information.   Appropriate 
differential  equation  sets  are  solved  analytically  or  numerically,  and 
results  compared  with  experimental  data.   Areas  of  insufficient  information 
are  clarified,  by  additional  experiments,  to  improve  model  effectiveness. 

Major  Findings:   Methotrexate  disposition  has  been  studied  in  several  mam- 
malian species.   After  i.v.  administration,  drugs  are  excreted  in  the  urine 
and  bile,  followed  by  partial  reabsorption  in  the  intestines.   Mathematical 


models  have  been  developed  which  describe  drug  concentration  as  a  function  of 
time  in  plasma  and  several  tissues.   New  significant  differences  in  model 
parameters  have  been  observed,  which  help  to  enhance  understanding  of  major 
species  differences. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute;   A 
major  obstacle  to  progress  in  cancer  chemotherapy  is  the  lack  of  explanation 
for  interspecies  differences  that  occur  in  toxicity.   At  present,  it  is  not 
generally  possible  to  predict  reliably  the  effect  on  man  from  results 
obtained  with  lower  animals.   The  ability  to  predict  the  drug  concentration- 
time  behavior  at  any  relevant  site  as  a  function  of  dose  schedule  and  route 
of  administration  would  provide  a  more  rational  framework  for  accounting 
for  interspecies  differences  and  for  therapeutic  optimization. 

A  key  unresolved  issue  in  toxicology,  in  drug  development  and  screening  of 
potentially  therapeutic  chemicals  is  the  extrapolation  of  toxicity  data  from 
animals  to  man. 

Proposed  Course  of  Project:   Mathematical  modeling  of  methotrexate  and  other 
drug  distributions  will  be  continued  and  extended  to  give  more  complete  in- 
formation on  larger  animals  and  man.   Implications  of  pharmacokinetics  for 
understanding  drug  toxicity  and  kinetics  of  cell  death  will  be  explored. 

Honors  and  Awards:   None 

Publications: 

Bischoff,  K.  B.  and  Dedrick,  R.  L. :   Generalized  solution  to  linear  two- 
compartment,  open  model  for  drug  distribution.   J.  Theor.  Biol.  (In  press) 

,  ,  and  Zaharko,  D.  S.:   Preliminary  model  for  methotrexate 


pharmacokinetics.   J.  Pharm.  Sci.  59,  149-154  (1970). 

Dedrick,  R.  L. ,  Bischoff,  K.  B.,  and  Zaharko,  D.  S.:   Interspecies  correla- 
tion of  plasma  concentration  history  of  methotrexate.   Cancer  Chemotherapy 
Reports .   (In  press) 

Zaharko,  D.  S.,  Bischoff,  K.  B. ,  Dedrick,  R.  L. ,  and  Oliverio,  V.  T.: 
Methotrexate  tissue  distribution:   Prediction  by  a  mathematical  model. 
Tenth  Int.  Cancer  Congr.   (In  press) 


Serial  No.      DRS-BEIB-2 


1.  Biomedical  Engineering  and 
Instrumentation  Branch 

2.  Chemical  Engineering   Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,    1969   through  June   30,    19  70 

Project  Title:      Mathematical  Analysis  of   Chloride   Transport   during  Exchange 
Hemodialysis 

Previous   Serial  Number:      DRS-BEIB-2    (1969   -  Experimental  Hemodialysis    for 

Studying  Electrolyte   Transport   In  Vivo) 

Principal  Investigators:      Henry  L.    Gabelnick,    Robert  L.    Dedrick 

Other   Investigator:      Robert  S.    Bourke 

Cooperating  Unit:      LNC-NINDS 

Man  Years: 

Total:  0.8 
Professional:  0.8 
Other:  .0 

Project  Description: 

Objectives:   To  determine  and  model  the  kinetics  of  mass  transfer  of  chloride 
in  vivo  with  emphasis  on  the  central  nervous  system,  in  order  to  better 
understand  the  mechanism  of  brain  edema  leading  to  a  rational  basis  for  use 
of  chloride  ion  reduction  in  the  clinical  treatment  of  cortical  edema. 

Methods  Employed:   Appropriate  differential  equations  for  a  three-compartment 
model  are  solved  numerically  to  predict  chloride  concentrations  as  functions 
of  time  in  the  brain,  visceral  and  lean  tissues  during  hemodialysis  with  an 
artificial  kidney  device.   Mass  transport  parameters  from  blood  to  brain  and 
CSF  are  obtained  from  Cl36  experiments.   The  artificial  kidney  clearance  is 
experimentally  measured.   Other  anatomical  and  physiological  parameters  are 
obtained  from  the  literature. 

Major  Findings:   Experimentally  measured  chloride  concentrations  in  plasma 
and  the  central  nervous  system,  during  hemodialysis,  are  predicted  by  the 
model  over  a  wide  range  of  chemical  concentrations  and  several  hours  of 
treatment. 


.  L 


Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Chloride  distribution  is  an  important  factor  in  edema  of  gray  matter.   This 
model  has  aided  in  the  analysis  of  data  obtained  in  vivo  on  chloride 
transport  during  dialysis.   It  would  be  of  value  in  the  analysis  of  experi- 
ments on  animal  models  of  brain  edema  treated  by  isosmotic  chloride  reduction. 

Proposed  Course  of  Project;   Project  terminated  because  the  collaborating 
neurosurgeon  is  no  longer  at  NIH. 

Honors  and  Awards :  None . 

Publications; 

Bourke,  R.  S.,  Gabelnick,  H.  L.,  and  Young,  0.:   Mediated  transport  of 
chloride  from  blood  into  cerebrospinal  fluid.   Exp.  Brain  Res.  10 ;  17-38,  1970, 


Gabelnick,  H.  L. ,  Dedrick,  R.  L. ,  and  Bourke,  R.  S. 
of  chloride  during  exchange  hemodialysis.   J.  Appl. 


In  vivo  mass  transfer 
Physiol.  (In  press) 
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Serial  No.      DRS-BEIB-3 


1.  Biomedical  Engineering  and 
Instrumentation   Branch 

2.  Chemical  Engineering  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,    1969   through  June   30,    1970 

Project  Title:      Segmented  Polyurethane 

Previous   Serial  Number:      DRS-BEIB-3   (1969) 

Principal  Investigator:      John  W.   Boretos 

Other  Investigators:      Don  E.    Detmer,   A.    G.   Morrow 

Cooperating  Units:      SB-NHLI;   National  Bureau  of  Standards 

Man  Years: 

Total:  1.0 

Professional:   0.8 
Other:         0.2 

Project  Description: 

Objectives:   To  expand  knowledge  of  segmented  polyurethane,  evaluate  its 
chemical  and  physico-mechanical  properties  and  exploit  its  potential  as  a 
material  for  biomedical  prostheses. 

Methods  Employed:   (1)  Long-term  implants — chemical  and  physical  effects. 
(2)  Development  of  new  fabrication  techniques  for  special  purpose  cannulas 
and  other  devices. 

Major  Findings:   (1)  Subcutaneous  implants  in  dogs  show  no  major  changes  in 
tensile  properties  after  18  months.  No  deleterious  effect  on  adjacent  tissue 
is  noted.   (2)  A  reinforced  thin-walled  cannula  possesses  blood  flow 
properties  superior  to  conventional  cannulas.   An  improved  pediatric 
endotracheal  tube  performs  much  better  than  presently  available  devices. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Physiologically  compatible  stable  elastomers  with  high  strength  properties 
are  needed  for  a  variety  of  clinical  prostheses. 

Proposed  Course  of  Project:   Continuation  of  analysis  and  evaluation  work  and 
collaboration  with  the  manufacturer  of  the  basic  polymer  to  make  it  readily 
available  to  the  scientific  and  medical  community. 

Honors  and  Awards :   None . 
Publications:   None . 
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Serial  No.      DRS-BEIB-4 


1.  Biomedical  Engineering  and 
Instrumentation  Branch 

2.  Chemical  Engineering  Section 

3.  Bethesda 
PHS-NIH 

Individual  Project   Report 
July   1,    1969    through   June   30,    19  70 

Project   Title:      Head  Injury   Investigation:      Calvarium 

Previous    Serial  Number:      DRS-BEIB-4    (1969) 

Principal   Investigators:      Ayub   K.   Ommaya,    John  W.   Boretos 

Other   Investigators:      Robert  S.    Bourke,   Kenneth  M.   Nelson,      Ronald  A.   Naumann 

Cooperating  Unit:      SB-NINDS 

Man  Years : 

Total:  1.0 

Professional:   0.8 
Other:         0.2 

Project  Description: 

Objectives:   (1)   To  develop  a  transparent  calvarium  suitable  for  chronic 
visual  observations  of  the  brain  under  conditions  of  trauma.   (2)   To  afford 
a  means  of  studying  brain  edema  following  surgery  or  injury. 

Methods  Employed:   (1)   Various  devices  for  impacting  the  brain  are  directly 
attached  to  the  calvarium.   The  degree  of  penetration  into  the  brain  can  be 
controlled  and  observed.   (2)   Perfusion  of  the  cerebral  spinal  fluid  is 
effected  using  appropriate  fittings  attached  to  the  calvarium.   Special  prep- 
aration of  the  bone  and  dura  mater,  in  conjunction  with  the  dome,  can  isolate 
the  space  over  each  cerebral  hemisphere  of  the  intact  primate.   Unilateral 
edema  may  be  induced  and  reduced  by  manipulating  the  potassium  and  chloride 
ion  concentration  of  the  perfusate. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
A  method  of  studying  the  causes  and  effects  of  brain  edema,  in  vivo,  has  been 
devised.   More  effective  treatment  of  cerebral  edema  will  develop  from  a 
better  understanding  of  controlling  factors. 

Proposed  Course  of  Project:   Continuation  and  refinement  of  experiments,  using 
the  calvarium,  to  establish  the  existence  of  messenger  pathways  within  the 
cerebral  spinal  fluid. 

Honors  and  Awards :   None . 


Publications:   None, 
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Serial  No.      DRS-BEIB-5 


1.  Biomedical  Engineering  and 
Instrumentation   Branch 

2.  Chemical   Engineering  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July   1,    1969   through  June   30,    1970 

Project   Title:      Concentration   and  Desalting  of   Protein   Solutions 

(Interagency  Agreement  with   Oak  Ridge  National  Laboratory) 

Previous   Serial  Number:      None 

Principal  Investigator:      Charles  W.   Hancher   (ORNL) 

Other  Investigators:      Robert  L.   Dedrick   (Project  Officer),   Herbert  A.    Sober 

Cooperating  Units:      LNE-NIAMD;    ORNL 

Man  Years: 


Total: 

1.5 

Professional: 

0.5 

Other: 

1.0 

Project  Description: 

Objectives:   To  review  and  evaluate  existing  methods  and  equipment  for  con- 
centration and/or  desalting  of  enzyme  solutions  and  to  develop  improved 
procedures  and  equipment. 

Methods  Employed:   Commercially  available  membranes  are  being  evaluated  with 
capillary,  thin  film,  stirred  cell,  and  tubular  flow  configuration.   Param- 
eters being  examined  include  water  flux,  membrane  retention  of  macro- 
molecules,  aging  or  plugging  phenomena,  effect  of  microsolute  environment  on 
membrane  characteristics,  and  enzyme  denaturation. 

Major  Findings:   None  to  date. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   Large 
quantities  of  biological  macromolecules  are  required  to  implement  a  variety 
of  biomedical  research  programs.   The  production  and  purification  of  these 
materials  in  an  effective  and  economical  way  is  of  great  importance. 

A  problem  common  to  many  protein  recovery  flowsheets  is  the  selection  of 
methods  and  equipment  to  concentrate  and/or  desalt  dilute  protein  solutions 
before  further  processing,  storage,  or  use. 


Proposed  Course  of  Project:   Membrane  filtration  will  continue  to  be  empha- 
sized.  It  is  hoped  that  solvent  extraction  can  be  studied  in  cooperation 
with  the  MIT  Practice  School. 

Honors  and  Awards :   None . 

Publications:  None. 
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Serial  No.      DRS-BEIB-6 

1.  Biomedical   Engineering  and 
Instrumentation  Branch 

2.  Chemical  Engineering  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,    1969   through  June   30,    1970 

Project   Title:      Investigation   of  Microbial  Growth   Dynamics 

Previous   Serial  Number:      None 

Principal  Investigators:      A.   F.    LeRoy,    S.   A.    Robrish 

Other  Investigator:      M.   Krichevsky 

Cooperating  Unit:      EMS-NIDR 

Man  Years: 


Total: 

0.9 

Professional: 

0.9 

Other: 

.0 

Project  Description: 

Objectives:   Investigate  methods  for  continuous  monitoring  and  analysis  of 
growth  of  microbial  strains  associated  with  dental  caries. 

Methods  Employed:   This  work  has  employed  an  immersion  probe  with  fiber 
optics.  Measurement  of  turbidity  by  this  means  has  been  correlated  with  dry 
weight  of  microorganisms  in  suspension. 

Major  Findings:   The  system  affords  a  method  of  measuring  turbidity  of  the 
cells  in  suspension  on  a  continuous  basis.   The  results  obtained  in  this 
manner  are  consistent  with  growth  measurement  based  on  acid  production  for  the 
strain  of  streptococci  used. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   Use  of 
a  continuous  monitoring  system  enables  study  of  transient  changes  in  a  growth 
culture.   Data  from  such  a  system  are  expected  to  shed  light  on  the 
physiology  of  the  culture. 

Proposed  Course  of  Project:   (1)  Study  of  growth  characteristics  of  micro- 
organisms in  continuous  and  batch  culture.   (2)   Experimental  program 
designed  specifically  to  study  caries. 

Honors  and  Awards :   None. 

Publications:   None. 
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Serial  No.      DRS-BEIB-7 


1.  Biomedical  Engineering  and 
Instrumentation  Branch 

2.  Chemical  Engineering  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  19  70 

Project  Title:   Development  and  Evaluation  of  a  General  Purpose  Prototype 
Microbial  Culture  System  (Contract  with  University  of 
Pennsylvania) 

Previous  Serial  Number:   None 

Principal  Investigators:   A.  E.  Humphrey  (U.  of  Pa.),  P.  Harrison  (U.  of  Pa.), 

S.  Nagai  (U.  of  Pa.) 

Other   Investigators:      A.    LeRoy    (Project  Officer),   Herbert  A.    Sober, 
R.    L.    Dedrick 

Cooperating  Unit:      LNE-NIAMD 

Man  Years : 


Total: 

1.7 

Professional: 

1.7 

Other: 

.0 

Project  Description: 

Objectives:   To  develop  and  evaluate  a  general  purpose  prototype  microbial 
culture  system  with  various  levels  of  environmental  control. 

Methods:   Application  of  industrial  chemical  process  plant  analysis  and 
design  techniques,  together  with  modern  feedback  control  methods,  to  the 
microbiological  context. 

Major  Findings:   Details  of  design  and  construction  of  a  fermentation  vessel 
and  associated  instrumentation  have  been  specified  and  materials  ordered. 
Fabrication  is  expected  to  be  complete  in  May  1970.   Evaluation  tests  will 
follow. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Closely  monitored  and  controlled  environmental  factors  in  microbial  growth 
culture  are  expected  to  yield  important  data  for  optimization  of  production 
of  cells  with  desired  characteristics. 
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Proposed  Course   of  Project:      Unforeseen  delays  have  made   completion  of   the 
work  within   the   original  contract  period  impossible.      A  six-month  extension 
of   the   contract   completion  date  has  been  requested. 

Honors  and  Awards :   None . 

Publications:   None. 


Serial  No.      DRS-BEIB-8 


1.  Biomedical  Engineering  and 
Instrumentation  Branch 

2.  Chemical  Engineering  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July   1,    1969    through  June   30,    1970 

Project   Title:      Investigation   of   Enzyme   Kinetics   -   Insoluble   Urease 

Previous    Serial  Number:      None 

Principal  Investigators:      James   A.    Longstreth,   Henry  L.    Gabelnick 

Other   Investigators:      Robert  L.    Dedrick,   Herbert  A.    Sober 

Cooperating  Unit:      LNE-NIAMD 

Man  Years : 

Total:  1.2 

Professional:      1.2 
Others:  .0 

Project  Description: 

Objectives:      To  study   the   feasibility  of  using  insoluble  urease   to  remove 
urea  from  trimers   and  tetramers   of  nucleotides   to   determine   the  kinetics   of 
the   urease  reaction  over  anticipated  range  variables. 

Methods   Employed:      A  monovalent   cation  electrode  is  being  used  to   follow  the 
evolution  of  ammonium  ion  during   the  hydrolysis   of  urea  by  dissolved  or 
insolubilized  urease. 

Major  Findings:      Experiments   on  soluble  urease   reveal  some  substrate  inhibi- 
tion of  enzyme  activity  which   is  not  sufficient   to   cause   difficulties   in   the 
system  of   interest.      Product   inhibition   is   a  problem,    and  methods   must  be 
found   to  prevent  excessive   accumulation  in   the  reaction  system. 

Significance   to   Biomedical  Research   and   the   Program  of    the    Institute:      Removal 
of  urea  from  solutions   of   low  degree-of-polymerization  oligomers   of  nucleo- 
tides  is   currently   achieved  by   chromatographic   column   techniques.      An 
alternative,    less    time-consuming  approach   is   desirable. 

Proposed  Course   of  Project:      Work  will  continue   on  characterization  of   the 
kinetics   of   the  urease   system.      Synthesis   of   insoluble  urease  with   a  minimum 
loss   of  activity  will  also  be  studied. 
Honors   and  Awards :      None. 

Publications:      None. 
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Serial  No.      DRS-BEIB-9 


1.  Biomedical  Engineering  and 
Instrumentation  Branch 

2.  Chemical  Engineering  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  19  70 

Project  Title:   Multiple  Parameter  Intravascular  Catheter  Monitoring  System 
(Contract  with  Scientific  Research  Instruments  Corp.) 

Previous  Serial  Number:  None 

Principal  Investigators:   Gordon  Fergusson  and  W.  H.  Johnston  (SRI) 

Other  Investigators:   Henry  L.  Gabelnick  (Project  Officer),  Robert  L.  Dedrick 

Cooperating  Unit:   NHLI 

Man  Years: 

Total:  1.3 
Professional:  0.3 
Other:         1.0 

Project  Description: 

Objectives :   To  develop  a  better  capability  for  continuously  evaluating  the 
physiological  status  of  a  patient  by  simultaneously  monitoring  p   ,  pCQ  , 
blood  pressure  and  temperature  with  a  single  indwelling  catheter. 2 

Methods  Employed:   Collaboration  with  the  Scientific  Research  Instruments 
Corporation  of  Baltimore,  under  a  contract  from  NIH/DRS  to  develop  the 
catheter  system. 

Major  Findings:   Prototype  units  have  been  designed,  constructed,  and  tested 
in  vitro  and  in  animals . 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   The 
availability  of  a  single  catheter  which  provides  pQ  ,  Pqq„,   pressure  and 
temperature  would  be  valuable  in  intensive  care  units,  anesthesiology,  and 
physiological  research. 

Proposed  Course  of  Project:   Further  animal  testing  of  the  catheter  system 
and  subsequent  clinical  trials . 

Honors  and  Awards:   None . 

Publications:  None. 
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Serial  No.      DRS-BEIB-10 

1.  Biomedical  Engineering  and 
Instrumentation  Branch 

2.  Electrical   and  Electronic 
Engineering  Section 

3.  Bethesda 

PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 

Project  Title:   Renal  Hydrodynamics 

Previous  Serial  Number:   None 

Principal  Investigator:   Walter  S.  Friauf 

Other   Investigators:      Jack   Fuhrer,   Jack     Kane,    Kenneth  H.    Falchuk 

Cooperating  Unit:   LKEM-NHLI 

Man  Years: 

Total:  0.5 
Professional:  0.4 
Other:         0.1 

Project  Description: 

Objectives:   Facilitate  studies  of  renal  function  via  improved  instrumentation 

systems . 

Methods   Employed:      The  Wiederhielm  feedback   technique  was    implemented  with 
modern  solid  state   electronics   to  enable   apparatus   capable   of  measuring  pres- 
sure  in  kidney   tubules   and  similar  small  volumes,   with   dynamic  response   to 
about  20   Hz. 

Major  Findings:      A  single   channel  system  has  proven   to  be   entirely  satisfac- 
tory in  operation  and  provides  heretofore   unobtainable  information  on   renal 
function   dynamics. 

Significance   to  Biomedical  Research  and   the   Program  of   the   Institute: 
Facilitates   studies  of  kidney   function  via  more   clear  understanding  of 
relevant  hydrodynamic  phenomena. 

Proposed  Course   of  Project:      A  refined   two-channel  system  is   under   construc- 
tion.     Improvements   in  electro-chemical   aspects   to   reduce   artifact   from  ion 
concentration  gradients   are  being  undertaken. 

Honors  and  Awards :   None. 

Publications:   None. 
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Serial  No.      DRS-BEIB-11 


1.  Biomedical  Engineering  and 
Instrumentation   Branch 

2.  Electrical  and  Electronic 
Engineering  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July   1,    1969   through  June   30,    1970 

Project  Title:      Methods    for  Chemical  Kinetic  Analysis   -  Slow  T-Jump  Apparatus 

Previous   Serial  Number:      None 

Principal  Investigator:      Walter  S.    Friauf 

Other  Investigators:      Arnold  Kramer,      Peter  McPhie 

Cooperating  Unit:      LBM-NIAMD 

Man  Years: 

Total:  0.8 
Professional:  0.5 
Other:        0.3 

Project  Description: 

Objectives:   Develop  techniques  and  apparatus  to  improve  control  and 
measurement  of  chemical  kinetic  phenomena. 

Methods  Employed:  Solutions  in  cuvettes  are  subjected  to  preprogrammed 
sequences  of  temperature  jumps  to  within  +  .01°C  using  A  C  electrolytic 
heating,  sensitive  thermistor  sensors,  and  high  gain  nonlinear  feedback 
control. 

Major  Findings:   Apparatus  has  been  developed  which  significantly  enhances 
the  range  and  effectiveness  of  the  "T-Jump"  technique.   3°C  sharp  steps  can 
be  produced  readily.  Work  continues  to  improve  range  of  applicability  and 
performance . 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   The 
system  facilitates  study  of  reaction  kinetics  of  chemical  systems  with  very 
long  time  constants,  including  many  of  biological  importance. 

Proposed  Course  of  Project:   Several  techniques  for  minimizing  thermal 
gradients  are  being  developed.   Better  methods  of  assessing  performance  are 
being  investigated. 

Honors  and  Awards :   None 
Publications :   None 

33 


Serial  No.      DRS-BEIB-12 


1.  Biomedical   Engineering  and 
Instrumentation  Branch 

2.  Electrical  and   Electronic 
Engineering  Section 

3.  Bethesda 


PHS-NIH 

Individual   Project  Report 

July   1,    1969   through   June   30,    19  70 

Project  Title:      X-ray  Video   Data  Recording,    Processing,    and  Display   for 
Cardiovascular  Research  and  Therapy 

Previous   Serial  Number:      None 

Principal  Investigator:      William  Schuette 

Other   Investigators:      J.   Griffith,   Melvin  Marcus,    C.   Mcintosh 

Cooperating  Units:      CB-NHLI;    SB-NHLI 


Years : 

To  tal : 

1.3 

Professional: 

0.9 

Other: 

0.4 

Project  Description: 

Objectives:      Enhance   data  acquisition,    recording,    and  information  display  of 
dynamic   cardiovascular  phenomena  via  new   techniques    of   X-ray  signal 
processing  with  video  systems. 

Methods  Employed:  Closed  circuit  television  cameras  with  improved  detection 
recording,  conditioning,  display,  and  decision  making  methods  permit  extrac- 
tion of   fundamental  information   from  X-ray  augiographic  patterns. 

Major  Findings:      Various   system  configurations  have  allowed  determination  of 
cardiac  volume,   ejection   fraction,   blood  flow  in  arteries,    and  performance 
of  implanted  prostheses,   all  from  video  X-ray  data. 

Significance   to   Biomedical  Research   and   the  Program  of   the   Institute:      The 
availability   of   this   type   of  information  by  non-invasive  methods   greatly 
facilitates   research  and  diagnosis. 

Proposed  Course   of  Project:      The   systems   developed  will  be  extensively 
utilized  and  extended  to  accommodate  other  parameters   of  interest. 
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Honors  and  Awards:   None. 


Publication: 


Simon,  A.  L.,  Schuette,  W.,  and  Whitehouse,  W.  C. :   Television  planimetry. 
Radiology  94:   203-205,  1970. 


Serial  No.      DRS-BEIB-13 


1.  Biomedical  Engineering  and 
Instrumentation  Branch 

2.  Mechanical  Engineering  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July   1,    1969   through  June   30,    1970 

Project  Title:      Investigation  of  Muscle   Dynamics 

Previous   Serial  Number:      None 

Principal  Investigator:      Melvyn  N.   Kronick,    Jay  Wells 

Other   Investigator;      George  A.    Simon 

Cooperating  Unit:      MNB-NINDS 

Man  Years: 

Total:  1.0 
Professional:  1.0 
Other:  .0 

Project  Description: 

Objective:   Enable  quantitative  investigation  of  elastic  properties  of 
muscle  tissue  independent  of  protein  contractile  effects. 

Methods  Employed:   Preprogrammed  sequence  of  muscle  length  changes  driven  by 
electromechanical  actuator  and  sensed  by  photoelectric  displacement 
transducers  incorporated  into  a  nonlinear  feedback  control  system  to  minimize 
inertial  artifacts.   Frog  sartoris  muscle  is  first  for  consideration. 

Major  Findings:   None  to  date. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute  :   Will 
enable  the  investigator  to  study  active  muscle  on  a  time  scale  to  which  he 
never  before  had  access. 

Proposed  Course  of  Project:   Equipment  has  been  designed  and  built.   It  will 
be  evaluated  first  on  frog  muscle  and  then  on  rat  muscle,  with  anticipated 
subsequent  extensions. 

Honors  and  Awards :   None . 
Publications:    None. 
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Serial  No.   DRS-BEIB-14 


1.  Biomedical  Engineering  and 
Instrumentation  Branch 

2.  Mechanical  Engineering  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 

Project  Title:   Automated  Methods  for  Bacterial  Growth  Detection 

Previous  Serial  Number:   None 

Principal  Investigators:   Melvyn  N.  Kronick,  James  D.  MacLowry 

Other  Investigators:   None 

Cooperating  Unit:   CP-CC 

Man  Years: 

Total:  1.0 
Professional:  1.0 
Other:  .0 

Project  Description: 

Objectives:   To  automate  assessment  of  bacterial  growth  in  whole  blood 
samples  and  to  improve  speed,  accuracy,  and  precision  of  detection  over 
present  methods. 

Methods  Employed:   Carbon-14  glucose  is  added  to  sample  and  carbohydrate-free 
media.  Active  bacteria  metabolize  C-14  glucose,  producing  radioactive  CO2 
gas.   Sample  bottles  are  sequentially  scanned  for  quantitative  measures  of 
radioactivity . 

Major  Findings:  None  to  date . 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   Will 
permit  detection  of  bacterial  growth  within  a  few  hours  after  incubation  has 
begun.   This  represents  an  almost  10-fold  reduction  in  time  over  present 
methods . 

Proposed  Course  of  Project:  Experiments  are  now  being  conducted  to  establish 
system  parameters.  When  they  are  firmly  established,  the  prototype  equipment 
will  be  designed  and  built. 

Honors  and  Awards :   None . 

Publications:   None. 
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Serial  No.   DRS-BEIB-15 


1.  Biomedical  Engineering  and 
Instrumentation  Branch 

2.  Office  of  the  Chief 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 

Project  Title:   Improved  Methods  for  Blood  Gas  Analysis 

Previous  Serial  Number:   BEIB-9  (1969) 

Principal  Investigator:   John  I.  Peterson 

Other  Investigator:   Donald  S.  Young 

Cooperating  Unit:   CP-CC 

Man  Years: 

Total:  0.1 
Professional:  0.1 
Other:         .0 

Project  Description: 

Objectives:   To  develop  rapid  instrumental  technic  for  measuring  C0~  content 
of  blood. 


Me 


thods  Employed:   Infrared  absorption  of  CO2  released  from  blood. 


Major  Findings:   Useful  new  method  performs  better  than  commercially 
available  instruments  in  terms  of  ease,  speed,  accuracy,  and  precision. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Can  be 
used  in  clinical  laboratory  as  a  substitute  for  the  Van  Slyke  or  Technicon 
methods . 

Proposed  Course  of  Project:   Completed. 

Honors  and  Awards :   None . 

Publication: 

Peterson,  J.  I.:   Method  of  rapid  infrared  microdetermination  of  serum 
carbonate.   Clinical  Chemistry  16:  144-146,  1970. 
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Serial  No.   DRS-BEIB-16 


1.  Biomedical  Engineering  and 
Instrumentation  Branch 

2.  Office  of  the  Chief 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July   1,    1969   through  June   30,    1970 

Project   Title:      Automated  Sample   Combustion  Development 

Previous   Serial  Number:      DRS-BEIB-10    (1968-1969) 

Principal  Investigator:      John   I.    Peterson 

Other   Investigator:      Vincent  T.   Oliverio 

Cooperating  Unit:      LCP-NCI 

Man  Years: 

Total:  0.2 
Professional:  0.2 
Other:  .0 

Project  Description: 

Objectives:   To  develop  an  automated  sample  preparation  system  for 
radiotracer  scintillation  analysis. 

Methods  Employed:   Oxygen  stream  combustion  of  tritiated  and  14c  containing 
tissue  samples  and  scintillation  analysis  of  combustion  products. 

Major  Findings:   Seven  systems  are  in  regular  use  by  NIH  investigators  and 
are  performing  well.   The  major  development  this  reporting  year  is  an 
effective  14qo9  collection  technic. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Greatly  expands  capability  of  experimenters  to  do  3jj  and  14c  analysis  in 
biological  materials  in  large  lots  at  low  unit  cost. 

Proposed  Course  of  Project:   Project  finished  except  in  area  of  refining  in 
apparatus  and  method. 

Honors  and  Awards:   None. 
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Publications : 

Peterson,  J.  I.:  A  carbon  dioxide  collection  accessory  for  the  rapid 
combustion  apparatus  for  preparation  of  biological  samples  for  liquid 
scintillation  analysis.   Analytical  Biochemistry,  31:   204-210,  1969. 

,  Wagner,  F.,  Siegel,  S.,  and  Nixon,  W. :   A  system  for  convenient 


combustion  preparation  of  tritiated  biological  samples  for  scintillation 
analysis.   Analytical  Biochemistry,  31:   189-203,  1969. 


Serial  No.      DRS-BEIB-17 


1.  Biomedical  Engineering  and 
Instrumentation   Branch 

2.  Office   of   the   Chief 

3.  Bethesda 

PHS-NIH 

Individual  Project  Report 

July   1,    1969    through  June   30,    19  70 

Project  Title:      Utility  of   Lasers   in  Biological  Research  and  Clinical 
Applications 

Previous   Serial  Number:      DRS-BEIB-11   (1969) 

Principal  Investigators:      Grant  C.    Riggle,   Alfred  S.   Ketcham 

Other   Investigators:      Woodrow  F.    Stotler,    Robert  C.   Hoye 

Cooperating  Unit:      SB-NCI 

Man  Years : 

Total:  0.5 
Professional:  0.3 
Other:         0.2 

Project  Description: 

Objectives:   To  investigate  laser  effects  on  biological  tissue  through 
controlled  means  of  energy  delivery. 

Methods  Employed:   Selectively  effect  energy  distribution  in  various  patterns 
and  measure  biological  reaction  to  energy  density  gradations . 

Major  Findings:   Studies  have  been  temporarily  interrupted  pending  relocation 
of  equipment  and  procurement  of  special  technical  components  to  expand 
engineering  capabilities. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
form  of  energy  has  made  significant,  though  selective,  inroads  in  medical  and 
biological  research  usage.   Tuned  wavelength  liquid  lasers  may  offer  second 
generation  technological  tools  for  continued  investigation  and  development. 

Proposed  Course  of  Project:   (1)  Further  investigation  of  the  biological 
effects;  (2)  continued  engineering  development  of  laser  systems  for  investi- 
gation of  cutaneous  anomalies  and  tumor  sites;  (3)  continued  investigation 
of  necrotic  enhancement  through  optical  system  improvements  to  control  and 
direct  energy  delivery  patterns. 

Honors  and  Awards:   None. 


*1 


Publications; 

Ketcham,  A.  S.,  Hoye,  R.  C,  and  Riggle,  G.  C.  :   The  laser  in  cancer 
research.   In  Goldman,  L.  (Consulting  Ed.):   Annals  of  the  New  York  Academy 
of  Sciences.   New  York,  N.  Y.,  published  by  the  Academy,  1970,  pp.  634-641. 

,      ,  and      :   The  laser:   Its  role  in  cancer.   In  Ariel,  I.  M. 


(Ed.)  Progress  in  Clinical  Cancer.   Vol.  IV,  Chap.  8,  pp.  109-117,  New  York, 
Grune  and  Stratton,  1970. 
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Serial  No.      DRS-BEIB-18 

1.  Biomedical  Engineering  and 
Instrumentation  Branch 

2.  Office  of   the   Chief 

3.  Bethesda 

PHS-NIH 

Individual  Project  Report 

July  1,   1969   through  June   30,    1970 

Project  Title:      Ultrasonic   Induced  Lesions   at  Intracranial  Sites 

Previous   Serial  Number:      DRS-BEIB-12    (1969) 

Principal  Investigators:      Grant   C.    Riggle,      H.   Enger  Rosvold 

Other  Investigator:      Marvin  Snyder 

Cooperating  Unit:      LP-MH 

Man  Years : 

Total:  0.2 
Professional:  0.1 
Other  0.1 

Project  Description: 

Objectives:   The  controlled  destruction  of  selected  volumes  of  intracranial 
masses  without  damage  to  intervening  tissue.   Potential  adaptation  as  a 
method  for  surgical  treatment  of  Parkinsonian  centers. 

Methods  Employed:   Modification  and  development  of  ultrasonic  coupling 
mediums  to  exposed  cranial  surface.   Selection  and  control  of  energy  patterns 
for  creation  of  desired  lesion  volumes. 

Major  Findings:  Temperature  variations,  interface  coupling,  and  tissue 
density  are  interrelated  factors  which  determine  physical  parameters  at 
lesions  sites. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Potential  method  of  creating  intracranial  lesions  at  selected  sites  for 
destruction  of  neural  motor  functions,  without  damage  to  mediary  tissue. 
Applicable  to  treatment  of  Parkinson's  Syndrome  and  research  studies 
relating  to  cortical  motor  control  functions. 

Proposed  Course  of  Project:   (1)   Investigate  methods  and  techniques 
reported  by  others  to  further  improve  reliability  and  predictability  of 
lesion  site  location  and  size;  (2)  redesign  ultrasonic  generating  equipment 
to  perform  desired  results. 

Honors  and  Awards :   None . 
Publications:   None. 
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DIVISION  OF  RESEARCH  SERVICES 

Summary  of  Branch  Activities  July  1,  1969  through  June  30,  1970 

ENVIRONMENTAL  SERVICES  BRANCH  Vinson  R.  Oviatt,  Chief 

I.   SUMMARY 


Emphasis  was  placed  on  improved  coordination  of  program  activities,  better 
communication  between  sections,  and  staff  training  and  utilization.  A 
basic  staff  classification  plan,  with  proposed  changes  in  the  types  and 
levels  of  Branch  personnel,  has  been  submitted  for  approval.  Fewer  large- 
scale  plan  reviews  were  made  during  the  year  due  to  the  reduction  in  funds 
for  construction.   This  permitted  an  increase  in  the  amount  of  time  devoted 
to  acceptance  tests  on  new  buildings  and  equipment.  The  inability  to  fill 
two  key  senior-level  positions  severely  limited  the  biological  control  and 
industrial  hygiene  programs. 

The  Branch  performed  two  major  decontamination  projects.  The  first  involved 
decontamination  of  all  equipment  from  Building  6  prior  to  its  installation 
in  Building  kl.  A  total  of  fifteen  40-foot  trailer  loads  of  furniture  and 
equipment  was  involved.  The  second  project  was  the  decontamination  of  the 
Bolivian  Hemorrhagic  Fever  laboratory  suite  at  the  Middle  America  Research 
Unit,  Panama. 

Major  effort  was  expended  in  the  design  and  installation  of  the  virology 
laboratories  in  Building  36.   Staff  members  worked  closely  in  the  design 
phases  with  the  Engineering  Design  Branch,  OES,  and  provided  day-to-day 
assistance  to  the  Construction  Engineering  Branch,  OES,  during  construction 
to  insure  integrity  of  the  laboratory.   Final  acceptance  tests  were  performed 
jointly  by  ESB  and  CEB.   The  biohazard  symbol  was  posted  in  21  areas  on 
request  of  researchers  or  recommendation  of  the  staff.   Procedures  for  such 
identification  are  contained  in  Policy  and  Procedure  Memorandum  No.  l6. 
Specifications  for  horizontal  laminar  flow  clean  benches  were  developed  in 
cooperation  with  SMB,  OES,  and  equipment  manufacturers. 

The  Branch's  virology  laboratory  was  activated  early  in  the  year.  A 
laboratory  procedure  manual  and  a  biohazard  desk  manual  are  being  developed, 
in  addition  to  the  provision  of  routine  laboratory  services. 

A  critical  evaluation  of  biological  hazards  was  conducted  in  selected  virus 
laboratories  indicating  that  additional  controls  are  needed  in  most 
laboratories  to  assure  a  safe  working  environment.   To  aid  such  a  program, 
a  registration  procedure  for  tissue  cultures  and  strains  of  virus  used  on 
the  reservation  is  being  developed. 

Planning  of  the  water  pollution  control  plant  for  the  NIHAC  received 
priority  attention.   The  staff  provided  supplemental  data  on  water  usage, 
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sewage  flow  and  composition  of  the  waste  to  be  treated.  A  biological  study- 
was  made  of  Broad  Run,  NIHAC,  to  establish  base  line  data  prior  to  discharge 
of  treated  waste  which  will  occur  when  the  plant  becomes  operational.   The 
staff  assisted  EDB  and  GSA  in  negotiations  with  the  A/E  and  the  county, 
state  and  federal  water  pollution  control  authorities. 

Extensive  surveillance  of  plumbing  systems  was  made  to  assure  safety  of 
potable  water  supplies.   These  were  made  of  the  entire  systems  at  RML,  NIHAC, 
and  CC.   In  addition,  80  existing  backflow  preventers  were  examined  at  NIH. 

Provision  of  high  quality  water  to  NIH  laboratories  was  also  a  matter  of 
concern  to  ESB  and  researchers.  Distilled  and  deionized  systems  were 
studied  in  detail.  This  resulted  in  publication  of  an  informational 
bulletin  distributed  to  the  scientific  staff  at  NIH  on  merits  of  each  type 
of  water  system  and  the  procedures  to  be  followed  in  selection  of  a  high 
quality  water  system. 

Routine  surveillance  activities  emphasized  during  the  year  were  air 
pollution  control,  pest  control  procedures,  food  handling  at  all  cafeterias 
and  snack  bars,  and  the  sanitation  of  animal  rooms. 

The  laboratories  provided  many  services  other  than  those  of  a  routine  nature. 
These  included  analyses  of  drinking  water  for  chromium  contamination, 
investigation  of  scale  deposits  on  plates  of  heart  lung  machines,  standard- 
ization of  oxygen  analyzers  used  in  stream  pollution  control,  check  of 
teflon  tubing  for  possible  use  in  distilled  water  systems,  efficiency  of 
reverse  osmosis  units  for  high  purity  water,  contamination  of  charcoal 
filters  in  deionizing  equipment  and  identification  of  impurities  in 
lubricating  oils. 

The  staff  was  involved  in  Ik   environmental  studies  of  value  to  programs  at 
NIH  and  the  scientific  community  in  general.   They  involved  refinement  of 
laboratory  procedures,  development  of  sampling  equipment  and  design  of 
medical  support  devices.  Application  was  made  for  one  patent.  ESB 
personnel  conducted  a  variety  of  continuing  training  programs  for  NIH 
employees.   They  encompassed  operation  and  handling  procedures  for  the 
many  environmental  control  devices  and  practices  related  to  the  research 
and  general  NIH  environment.   The  three-day  Seminar  on  the  Institutional 
Environment  attracted  165  persons  from  the  United  States  and  Canada. 
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II.  BRANCH  PROGRAMS 

A.  Objective 

The  Environmental  Services  Branch  objectives  at  NIH  and  its  field  stations 
are: 

1.  To  locate  and  solve  environmental  problems. 

2.  To  provide  a  safe,  compatible  environment  for  patients,  staff  and  the 
surrounding  community. 

3.  To  promote  an  environment  conducive  to  a  quality  research  program. 

B.  Current  Programs 

Attainment  of  the  Branch  objectives  was  approached  through  the  following 
closely  coordinated  program  areas. 

1.  Biohazards  and  contamination  control. 

The  biohazards  and  contamination  control  program  is  aimed  towards  promoting 
a  safe  environment  for  personnel  and  protection  to  research  work  at  all  NIH 
facilities  in  Bethesda  and  in  the  field,  with  the  exception  of  the  patient 
care  areas  in  the  Clinical  Center.  The  basic  approaches  followed  in  dealing 
with  potentially  hazardous  laboratory  and  animal  room  areas  are  regular 
surveillance  of  Institute  programs,  control  equipment  and  facilities;  and 
development  on  a  case-by- case  basis  of  laboratory  arrangements  needed  to 
protect  the  investigator  and  the  public. 

2.  Industrial  hygiene. 

The  industrial  hygiene  program  is  devoted  to  the  recognition,  evaluation  and 
control  of  environmental  factors  or  stresses  which  may  cause  sickness, 
impaired  health  and  well-being  or  significant  discomfort  among  workers  or 
citizens  of  the  community.  Major  workload  is  related  to  both  gaseous  and 
particulate  air  contamination  potentially  or  actually  generated  at  WIH. 
Problems  connected  with  noise,  temperature  extremes  and  non- ionizing 
radiation  are  also  part  of  this  program. 

3.  Hospital  sanitation. 

The  hospital  sanitation  program  in  the  Clinical  Center  is  aimed  at  the 
protection  of  patients  from  environmental  influences  which  could  contribute 
to  nosocomial  disease.   It  encompasses  the  regular  visual  and  microbial 
surveillance  of  patient  treatment  and  care  areas  as  well  as  relevant 
support  departments. 

4.  General  sanitation  and  sanitary  engineering. 

The  general  sanitation  and  sanitary  engineering  program  is  concerned  with 
basic  environmental  factors  which  affect  the  health  of  NIH  employees  and 
visitors.  These  factors  include  the  food  sanitation,  water  supply,  solid 
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and  liquid  waste  disposal,  housekeeping  practices,  pesticides  and  water 
pollution  control. 

5.  Environmental  studies  for  support  of  research  and  patient  care. 

Continuing  environmental  studies  are  conducted  as  a  necessary  adjunct  to 
surveillance  and  consultation  activities.   Studies  are  oriented  to  environ- 
mental systems  and  problems;  evaluation  of  new  equipment  and  methods; 
provision  of  quality  glassware,  animals  and  water;  environmental  stresses 
related  to  light,  heat,  noise,  food,  water  and  waste;  and  the  identifi- 
cation of  environmental  contaminants. 

6.  Training. 

An  extensive  training  program  is  provided  for  the  benefit  of  both  ESB 
personnel  and  staff  members  at  NIH.  All  professional  and  technical  staff 
of  ESB  attend  relevant  short  courses  and/or  formal  academic  programs  at 
local  colleges  and  universities.  Environmental  control  devices  and 
practices  related  to  the  general  research  environment  require  special 
training  for  proper  operation  and  handling.   Therefore,  ESB  personnel 
conduct  continuing  programs  for  NIH  employees  in  a  variety  of  problem  areas. 

C.  Program  Progress  and  Accomplishments 

Emphasis  was  placed  on  improved  coordination  of  program  activities,  better 
communication  between  sections,  and  staff  training  and  utilization.  A 
completed  review  of  the  appropriateness  of  ESB  staffing  patterns  relative 
to  Branch  objectives  and  programs  has  identified  the  need  for  changes  in 
types  and  levels  of  positions.  As  a  result,  a  new  basic  staff  classifi- 
cation plan  has  been  developed  and  submitted  for  approval. 

Fewer  large-scale  plan  reviews  were  made  during  the  year  due  to  the  reduction 
in  funds  for  construction.  This  permitted  an  increase  in  the  amount  of  time 
devoted  to  acceptance  tests  on  new  buildings  and  equipment. 

Provision  of  field  services  were  continued  to  the  Middle  America  Research 
Unit,  Panama.  Visits  were  also  made  to  the  Rocky  Mountain  Laboratory  in 
Montana  and  the  National  Institue  of  Environmental  Sciences,  Research 
Triangle  Park,  North  Carolina. 

The  program  to  identify  biological  hazard  areas  established  in  Policy  and 
Procedure  Memorandum  No.  16  was  continued.  Use  of  the  biohazard  symbol 
occurred  both  on  requests  received  from  researchers  and  from  staff 
investigations.  A  total  of  21  areas  have  been  posted. 

Routinely,  small-scale  decontamination  procedures  were  performed  for  such 
purposes  as  rendering  laboratory  equipment  safe  for  removal;  a  filter  safe 
for  the  building  engineer  to  change;  or  an  animal  room  biologically  clean 
for  a  research  experiment.   To  prevent  contaminants  from  being  transported 
into  laboratories  in  Building  kl   with  transfer  of  research  equipment  from 
Building  6,  all  equipment  was  decontaminated.  A  total  of  fifteen  UO-foot 
trailer  loads  of  laboratory  furniture  and  equipment  was  processed.   Two 
staff  members  spent  one  week  at  the  NIAID  Middle  America  Research  Unit, 
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Panama,  to  decontaminate  the  Bolivian  Hemorrhagic  Fever  laboratory  suite  and 
to  perform  evaluation  tests  on  new  equipment.  A  uniform  NIH  specification 
for  horizontal  laminar  flow  clean  benches  was  developed  in  cooperation  with 
SMB,  OES,  and  equipment  manufacturers.   The  specification  minimizes  the 
time  required  by  the  scientist,  purchasing,  and  ESB  in  preparing  and  handling 
the  requisition  and  is  not  restrictive  to  the  scientist's  needs. 

Research  laboratories  continue  to  rely  on  ultraviolet  lights  to  control 
microbiological  contamination.  ESB's  program  to  assure  the  safe  effective 
installation  and  maintenance  of  UV  lamps  in  laboratories  was  continued. 
A  survey  of  600  UV  lamps  revealed  a  defective  rate  of  66  percent  below  the 
effective  UV  intensity,  whereas  a  year  ago  a  10-15  percent  defective  rate 
was  noted . 

Since  biological  control  services  are  partially  dependent  upon  design, 
integrity  and  consistency  in  high  hazard  research  areas,  the  Branch  has 
worked  closely  with  the  Design  and  Construction  Engineering  Branches,  OES, 
in  the  renovation  and  installation  of  the  virology  laboratories,  Building  36. 
The  use  of  different  construction  materials  and  mechanical  system  configu- 
rations necessitated  Branch  involvement  in  the  design  and  construction 
phases  to  supplement  normal  services.  After  facility  design,  a  program  of 
on-site  progress  testing  and  work-method  checks  was  started  to  handle 
problems  before  they  caused  major  delays.  The  final  acceptance  tests  are 
being  performed  jointly  by  representatives  from  both  Branches. 

The  ESB  virus  laboratory  was  completed  and  samples  of  water,  dust  and  air 
were  checked  for  virus  particles  used  by  various  workers  on  the  reservation. 
All  have  proven  negative  to  date.  The  laboratory  is  developing  a  laboratory 
procedures  manual  and  a  biohazards  desk  manual. 

A  critical  evaluation  of  biological  hazards  was  conducted  in  selected  virus 
laboratories  indicating  that  additional  controls  are  needed  in  most 
laboratories  to  assure  a  safe  working  environment.  To  aid  such  a  program, 
a  registration  procedure  for  tissue  cultures  and  strains  of  virus  used  on 
the  reservation  is  being  developed. 

Industrial  hygiene  problems  during  the  year  ranged  from  the  individual 
investigator  using  Beryllium  fluoride  to  consultation  of  the  chemical  waste 
disposal  system  that  should  be  adopted  by  NIH.  Heat  and  noise  problems 
accounted  for  most  physical  agent  consultations. 

The  program  of  chemical  fume  hood  surveillance  continued  with  500  of  the 
800  registered  hoods  at  NIH  examined.   The  goal  of  at  least  an  annual 
survey  of  all  hoods  was  not  met  because  of  more'  urgent  demands  on  available 
staff  time. 

After  completing  the  design  checkout  of  Building  kl,   post  startup  problems 
began  to  appear  as  the  facility  became  operational.  Noise  levels  in  the 
laboratories  were  of  such  intensity  as  to  interfere  with  working  conditions 
and  delayed  full  occupation  of  the  building.  Joint  investigation  by  NCI 
noise  consultants,  Engineering  Design  Branch  and  the  Environmental  Services 
Branch  sought  to  isolate  the  noise  source  and  reduce  its  level  to  an 
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acceptable  limit.  After  repeated  testings,  the  Mitco  constant  volume  valves 
were  determined  to  be  the  major  contributor  to  low  frequency  noise.  This 
evaluation  led  to  an  extensive  program  by  NCI  to  remove  the  valves  and  to 
install  in-line  sound  attenuators. 

In  the  regular  Clinical  Center  surveillance  program  six  high  risk  nursing 
units  were  surveyed  four  times;  operating  rooms  were  monitored  during 
surgical  procedures;  and,  checks  were  made  of  such  critical  support  areas 
as  inhalation  therapy,  laundry,  and  outpatient  services. 

In  consideration  of  the  increased  importance  of  air  control  in  high  risk 
patient  areas,  a  complete  engineering  and  biological  evaluation  was  made 
of  the  air  handling  systems  serving  the  Clinical  Center  Intensive  Care  Unit 
(10  North),  and  the  Cardiac  Surgery  Care  Room  (6  West).  Evaluation 
indicated  insufficient  capacity  and  mechanical  defects.  Work  requests  were 
forwarded  to  correct  the  problems. 

Supplemental  data  were  obtained  and  furnished  to  the  Engineering  Design 
Branch,  OES,  on  volume  and  properties  of  waste  water  at  the  NIHAC  to  assist 
the  architect  in  the  design  of  the  water  pollution  control  plant.  Other 
sanitary  engineering  design  recommendations  contributed  to  the  final  design 
of  the  facility. 

Water  and  storm  drain  systems  at  NIH  and  NIHAC  were  sampled  monthly  for 
chemical  and  bacteriological  quality.  In  addition,  regular  surveillance 
and  sampling  continued  at  the  lagoon  sewage  disposal  system  at  NIHAC. 
A  study  of  water  use  and  sewage  flow  at  NTH  indicated  that  one  main  sewer 
line  was  flowing  above  normal  design  capacity. 

Engineering  studies  were  made  of  the  potable  water  protection  system  at  NIH, 
NIHAC  and  HML.  Recommendations  were  made  for  installation  of  backflow 
preventers  at  all  buildings  at  NIHAC.  Because  potability  of  the  CC  patient 
area  water  supply  is  of  the  utmost  importance,  the  Branch  engaged  in 
investigations  aimed  at  defining  the  scope  of  defects  in  the  water  supply 
plumbing.  Work  requests  have  been  initiated  through  joint  Branch  and 
Clinical  Center  action  providing  for  the  separation  of  the  patient  area 
and  laboratory  hot  water  supplies  and  the  protection  of  water  serving 
several  critical  areas. 

The  provision  of  high  quality  water  to  NIH  laboratories  received  prime 
attention  during  the  year.  Weekly  specific  resistance  checks  were  made 
of  all  NIH  central  distilled  water  systems  as  well  as  specified  local  stills, 
Tests  on  deionized  water  systems  indicated  that  water  from  these  units  is 
of  variable  quality  and  is  usually  more  heavily  contaminated  with  bacteria 
than  is  the  distilled  water.  An  informational  bulletin  was  prepared  for 
internal  distribution  to  the  scientific  staff  which  discussed  relative 
qualities  of  each  type  of  water  and  procedures  to  be  followed  in  selecting 
high-quality  water  systems  for  specific  uses. 

Air  quality  at  NIH  continues  to  be  of  concern.  A  new  automatic  monitoring 
instrument  was  placed  in  operation  during  the  year  which  can  provide  2l+-hour 
coverage.  The  monitor  will  replace  the  present  monthly  analyses  of  SO2  in 
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FY  1971.  Some  local  air  problems  still  exist  since  under  adverse  meteoro- 
logical conditions  relatively  high  concentrations  of  sulfur  dioxide  occur 
for  short  times  in  buildings  near  the  power  plant.  Particulates  and  smoke 
from  the  incinerator  continue  to  be  a  problem.  A  complete  enclosure  around 
the  NTH  incinerators  at  ground  level  greatly  reduced  the  smoke  entering  the 
Clinical  Center  from  the  tunnel  area.  Investigations  made  of  the  condition 
and  operation  of  the  automatic  detergent  dispensers  used  in  cage  and  rack 
washers  revealed  that  they  were  not  functioning  properly.  A  routine 
maintenance  program  was  developed  with  FEB,  OES,  to  improve  performance  of 
this  equipment. 

The  program  of  evaluation  of  animal  rooms  at  NIH  for  conformance  with 
standards  of  the  American  Association  for  Laboratory  Animal  Care  Standards 
continued.  The  evaluation,  conducted  jointly  with  LAB,  indicates  that  most 
animal  rooms  surveyed  to  date  are  acceptable,  requiring  only  minor  improve- 
ments insofar  as  sanitation  is  concerned. 

Inspection  of  the  food  service  operation  was  increased  during  the  year.  A 
gradual  improvement  has  been  noted  in  the  quality  of  food  service  handling 
and  products. 

Surveillance  of  the  NIH  pest  control  activities  increased  during  the  year, 
spurred  partially  by  the  increased  attention  to,  and  regulation  of  pesticides 
at  federal  facilities. 

Other  than  routine  laboratory  activities  included  analyses  of  drinking  water 
for  chromium  contamination,  investigation  of  scale  deposits  on  plates  of 
heart  lung  machines,  standardization  of  oxygen  analyzers  used  in  stream 
pollution  control,  check  of  teflon  tubing  for  possible  use  in  distilled 
water  systems,  efficiency  of  reverse  osmosis  units  for  high  purity  water, 
contamination  of  charcoal  filters  in  deionizing  equipment  and  identification 
of  impurities  in  lubricating  oils. 

During  the  year  ESB  provided  training  to  NIH  personnel  as  follows :  Safety 
pipetting  courses  to  scientific  and  laboratory  staff  of  NCI,  NET  and  NIAID; 
application  of  pesticides  to  grounds  maintenance  personnel  and  housekeeping 
personnel;  institutional  environmental  control  to  nursing  personnel;  and 
food  handling  procedures  to  GSI  cafeteria  personnel.   The  Branch  sponsored 
seminars  on  topical  affairs  concerning  environmental  control  which  were 
attended  by  personnel  from  NIH  and  other  federal  agencies.  The  first  Seminar 
on  the  Institutional  Environment  was  presented  in  March,  with  165  persons 
attending  from  the  United  States  and  Canada.  Two  residents  in  environmental 
health  from  the  University  of  Michigan  spent  eight  months  each  on  residency 
programs  in  the  Branch  as  part  of  the  requirement  toward  their  Ph.D., 
program. 

The  staff  was  involved  in  several  studies  of  value  to  the  scientific 
community  as  well  as  to  immediate  operating  programs  at  NIH  as  follows: 

1.  The  ESB  laminar  flow  room  was  engineered  to  serve  as  a  wind  tunnel  for 
evaluating  design  of  building  supply  air  and  exhaust  systems. 
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2.  An  experimental  high- volume  aerosol  collector  (sampler)  was  designed  and 

fabricated. 

3.  The  effectiveness  of  a  prototype  mobile  laminar  flow  bed  canopy  was 
studied  in  collaboration  with  NINDS. 

k.     Biological  vertical  laminar  flow  hoods  were  tested  and  evaluated  for 
efficiency  of  protection  of  research  materials  and  agent  containment  in 
collaboration  with  NCI. 

5.  A  new  method  for  determining  the  actual  bacteriostatic  and  bactericidal 
levels  of  disinfectants  recommended  for  hospitals  incorporating  the 
microtiter  technique  and  computer  analysis  was  developed. 

6.  A  sensitive  hem-agglutination  technique  for  identifying  and  separating 
various  strains  of  Serratia  marcescens  isolated  from  hospital  patients  was 
developed. 

7.  A  study  on  decontamination  of  inhalation  therapy  equipment  was  performed 
in  collaboration  with  the  laboratory  section  of  the  American  Public  Health 
Association. 

8.  The  bacteriocin  typing  method  was  applied  to  Serratia  genus  with 
preliminary  indications  that  this  group  can  be  readily  separated  by  this 
technique. 

9.  A  modification  was  developed  for  the  Accu-drop  unit  to  use  60  test 
bacteriocins  at  one  exposure.  A  computer  program  was  developed  in  collabo- 
ration with  DCRT  for  use  with  the  modified  dropper  so  that  identification 
with  either  phage  or  bacteriocin  can  be  done  in  seconds. 

10.  The  use  of  the  atomic  absorption  spectrometer  was  extended  to  check  for 
aluminum,  iron  and  titanium.  The  techniques  developed  allow  for  testing  in 
ranges  of  parts  per  billion  in  contrast  to  previously  accepted  testing  for 
information  in  parts  per  million. 

11.  An  extraction  flask  was  developed  to  facilitate  a  new  technique  for 
accurate  solvent  extraction  of  trace  elements  by  atomic  absorption 
spectrophotometry. 

12.  A  cooperative  study  is  underway  with  DESC  in  development  of  a  filter  to 
remove  morpholine  from  steam  supplies. 

13.  A  new  formulation  of  the  NIH  detergent  was  devised,  tested  and  intro- 
duced for  routine  use. 

1^.  A  base  line  biological  study  of  Broad  Run  brook  at  NIBAC  was  performed. 


Do  Problems 

It  was  impossible  for  the  Branch  to  carry  out  its  total  programmed  surveil- 
larce  activities.  As  an  example,  33$  of  the  planned  environmental 
surveillance  functions  were  accomplished  in  the  hospital  sanitation  program 
and  50$  of  the  planned  surveillance  activities  in  the  industrial  hygiene 
and  hood  survey  programs  were  accomplished.  Failure  to  complete  the  planned 
programs  for  the  Branch  is  directly  related  to  lack  of  manpower. 

Two  manpower  problems  exist.  Branch  personnel  ceilings  preclude  adequate 
staffing  of  technician- level  positions.  It  is  the  technician  who  normally 
conducts  routine  surveillance  and  laboratory  procedures.  This  restriction 
results  in  the  necessity  of  professionals  performing  this  type  of  activity 
or  curtailment  of  the  activity. 

It  has  been  impossible  to  fill  two  key  senior- level  positions — one  in  the 
biohazard  control  program  and  one  in  the  industrial  hygiene  program.  There 
is  a  dearth  of  qualified  persons  in  these  fields  and  those  who  are  interested 
in  ESB  programs  are  requesting  higher  grade  classifications  than  those 
authorized  up  to  GS-12. 

Major  program  emphasis  during  the  year  was  thus  placed  on  problem  solving 
and  request  activities. 

E.  Program  Flans 

1.  Branch  management  practices  will  be  reviewed  and  strengthened  or  revised 
where  necessary  for  maximum  utilization  of  personnel.  The  use  of  computers 
will  also  be  studied  as  an  assist  for  management. 

2.  The  staff  classification  plan  developed  will  hopefully  be  accepted  by 
personnel  and  be  put  into  effect. 

3.  Branch  research  and  development  projects  will  be  centralized  and  co- 
ordinated in  the  Office  of  the  Chief  in  the  pursuit  of  maximum  manpower 
utilization  and  project  control. 

k.     Automated  procedures  for  routine  surveillance  activities  will  be  pursued 
in  an  effort  to  alleviate  manpower  shortages.   The  use  of  commercially 
prepared  laboratory  supplies  will  also  be  incorporated  where  possible. 

5.  Air  and  water  pollution  surveillance  will  be  intensified  as  required  by 
federal,  state  and  county  standards.  Use  of  pesticides  and  herbicides  will 
receive  the  same  attention. 

6.  Extended  use  and  demonstration  of  the  laminar  flow  room  is  planned  to 
promote  this  means  of  contamination  control  within  NIH. 

7.  The  survey  protocols  of  two  of  the  most  time-consuming  recurring  hospital 
program  activities;  i.e.,  nursing  unit  and  operating  room  surveys  will  be 
critically  reviewed  to  determine  if  they  can  properly  be  modified  so  as  to 
minimize  the  man-hour  requirements.  It  is  hoped  that  some  level  of  technician 
support  can  be  supplied  to  this  program  in  order  to  make  more  of  the  hospital 
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sanitarian's  time  available  for  the  treatment  of  other  problems  requiring 
a  higher  level  of  professional  judgment. 

8.  A  biohazard  downflow  hood  specification  will  be  developed  after  a 
review  of  equipment  presently  on  the  market  and  the  research  in  design  is 
carried  out  by  the  Dow  Chemical  Corporation  under  a  NCI  contract. 

9.  A  program  to  improve  solid  waste  handling  procedures  will  be  initiated. 

10.  The  Branch  will  emphasize  surveillance  procedures  of  laminar  flow 
patient  care  areas  and  surface  contamination  in  virus  study  laboratories. 
High  purity  water  production  controls  will  also  be  emphasized. 

11.  To  facilitate  the  biocontrol  program,  an  Advisory  Committee  on 
Biohazards  will  be  formed  and  registration  of  known  hazardous  agents, 
tissue  cultures  and  suspected  pathogens  presently  undergoing  investigation 
at  NIH  will  be  promoted. 

12.  Two  new  training  programs  will  be  initiated:   (a)  "Biohazard  Control 
Procedures"  for  plant  engineering,  housekeepers,  guard  force  and  the  fire 
department;  and  (b)  "Waste  Water  Treatment  Plant  Operation"  for  water 
pollution  control  plant  operators. 

13.  A  special  effort  will  be  made  in  the  fall  of  1970,  working  through  the 
DHEW  Sanitarian  Career  Service  Board,  to  encourage  COSTEP  applicants  to 
apply  for  summer  employment.  One  COSTEP  would  be  assigned  to  the  hospital 
program. 

1^.  With  the  apparent  reduction  in  new  construction,  the  time  saved  on 
plan  review  will  be  given  to  field  investigations  and  developmental  work. 
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DIVISION  OF  RESEARCH  SERVICES 

Summary  of  Branch  Activities  July  1,  1969  through  June  30,  1970 

LABORATORY  AIDS  BRANCH  Dr.  Joe  R.  Held,  Chief 

I.   SUMMARY 

The  Laboratory  Aids  Branch  is  the  principal  source  of  research  animals, 
tissue  cultures,  microbiologic  medias,  and  laboratory  glassware  for  NIH 
investigators.   The  Branch  also  provides  facilities  for  special  research 
procedures  and  the  long-term  holding  of  certain  laboratory  animals.   It 
provides  professional  services  and  conducts  an  investigative  program 
designed  to  improve  the  health,  well-being,  and  usefulness  of  research 
animals  at  NIH.   Ultimately,  the  quality  of  the  products  and  services  of 
this  Branch  influences  the  quality  of  much  NIH  research. 

Overall,  the  Branch  production  levels  remained  about  the  same  as  in  the 
previous  years.   There  were  increases  in  the  issues  of  laboratory  bred 
dogs,  dog  blood,  and  tissue  culture  cells  produced.   The  level  of 
production  remained  about  the  same  or  slightly  decreased  for  rodents, 
rabbits,  bacteriologic  media,  and  laboratory  glassware.   The  number  of 
primates,  cats,  and  ungulates  purchased  and  conditioned  remained  at  about 
the  same  level  as  in  past  years  while  the  number  of  random  source  dogs 
decreased  sharply.   There  were  marked  decreases  in  the  use  of  experimental 
surgery  services  and  facilities  and  the  use  of  facilities  for  the  holding 
of  experimental  dogs.   Those  decreases  that  did  occur  are  thought  to  be  a 
reflection  of  budgetary  restrictions  within  the  individual  Institutions 
and  Divisions. 

A  primate  breeding  program  was  initiated.   The  initial  production  will  be 
much  less  than  the  demand  indicated  through  a  recent  survey,  however, 
future  expansion  is  being  planned.   Plans  are  also  being  made  to  provide 
investigators  with  centralized  primate  holding  facilities  and  services  on 
the  Bethesda  campus,  something  which  has  not  previously  been  available. 

Contracts  were  established  for  the  purchase  of  some  rodents.   If  successful, 
this  source  of  animals  will  offset  personnel  reductions  and  enable  the 
Branch  to  reestablish  more  effective  sanitation  and  workload  levels. 

Additional  consultative  services  are  being  made  available  to  the  i/D's, 
and  plans  are  being  made  to  increase  the  services  even  more  in  the  future. 
To  do  this  most  effectively  will  necessitate  a.  shift  to  provide  for  more 
research  and  investigation  of  laboratory  animal  diseases. 

Several  disease  conditions  were  investigated  and  controlled.   In  many  of 
these,  detailed  multi-disciplinary  studies  were  required;  and  the 
information  gathered  will  be  useful,  not  only  to  NIH  but  to  the  bio- 
medical research  community  in  general. 


II.       BRANCH  PROGRAMS 

A.  Objectives 

The  primary  objectives  of  the  Laboratory  Aids  Branch  are: 

1.  The  issuance  of  research  animals,  animal  biologies,  tissue  cultures, 
tissue  culture  media,  bacteriologic  media,  and  laboratory  glassware. 

2.  The  provision  of  facilities  and  professional  staff  for  experimental 
surgery  to  include  postoperative  care  and  roentgenography  and  other 
special  procedures. 

3.  The  maintenance  of  animals  during  experimentation. 

4.  The  acquisition  of  information,  through  research,  on  animal  health, 
care,  and  husbandry. 

5.  The  provision  of  consultative  services  on  animal  health,  use  of 
experimental  animals,  tissue  cultures,  and  bacteriologic  media. 

B.  Current  Programs 

1.   Production  and  Conditioning 

a.  Animal  Production 

A  variety  of  rodents,  rabbits,  dogs,  cats,  and  primates  are  produced. 
Some  of  these  are  characterized  genetically  and  some  are  microbiologically 
defined.   Care  is  taken  to  maintain  the  genetic  integrity  of  inbred  strains 
and  minimize  inbreeding  of  random  bred  stocks.   Germfree  and  specific 
pathogen  free  rodents  are  produced  for  intramural  research  programs 
requiring  them  and  for  replacement  breeders  to  enhance  the  health  status 
of  production  and  genetic  colonies. 

b.  Animal  Procurement  and  Conditioning 

Primates,  dogs,  cats,  and  feral  animals  are  procured  and  conditioned. 
Generally,  these  animals  cannot  be  characterized  genetically  nor  well- 
defined  microbiologically;  and  they  are  of  lower  quality  than  NIH-bred 
animals,  but  their  cost  is  less  and  they  are  adequate  for  many  studies. 
These  species  are  held  for  a  period  of  several  weeks  before  they  are  issued. 
during  which  time  they  are  clinically  examined  and  tested  for  a  variety  of 
infectious  agents.   Treatments  are  administered  when  indicated  and  carni- 
vores are  immunized  during  the  conditioning  period. 

Rabbits  and  rodents  are  procured  to  supplement  in-house  production.   They 
are  delivered  directly  to  NIH  investigators.   Quality  control  of  these 
species  is  maintained  through  monitoring  of  the  various  producers' 
facilities  and  operations  by  Branch  staff  members. 
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c.  Tissue  Culture  and  Media  Production 

A  variety  of  continuous  cell  line  tissue  cultures  are  maintained,  propagated, 
and  produced  in  large  volumes  to  supplement  i/D  requirements  not  met  by 
commercial  sources  or  individual  laboratory  preparation.   Media  for  the 
culture  of  bacteria,  fungi,  and  tissue  cells  are  produced  to  meet  the  needs 
of  NIH  investigators.   A  stringent  quality  control  program  insures  that  only 
high  quality  products,  free  of  contamination  and  true  to  formulation,  are 
issued. 

d .  Processing  Laboratory  Glassware,  Animal  Cages,  and  Miscellaneous 
Items 

Laboratory  glassware  is  decontaminated,  sorted,  cleaned,  inspected, 
plugged,  wrapped,  sterilized,  and  issued  to  NIH  investigators.   The  overall 
operation  includes  processing  of  used  glassware  received  from  investigators 
and  the  introduction  of  new  glassware  from  replacement  stock.   In  addition 
to  cleaning  animal  caging  for  its  own  programs,  the  Branch  furnishes  cage- 
washing  services  to  investigators  in  the  Clinical  Center,  the  Auburn 
Building,  and  the  Patuxent  River  Laboratory.   Clinical  Center  rubber-backed 
carpets  are  also  washed.   A  service  is  provided  for  ethylene  oxide 
sterilization  of  heat  labile  patient  and  laboratory  equipment  from  the 
Clinical  Center  and  other  i/D's. 

e.  Animal  Biologies  Production 

A  dog  blood  donor  colony  is  maintained  for  the  production  of  A-negative 
blood  for  research  use.   Ungulates  are  maintained  to  produce  a  variety  of 
antisera,  blood,  and  tissue  specimens  for  investigators.   RIF-free  eggs 
used  in  NIH  research  are  produced  from  flocks  of  RIF-free  chickens 
maintained  in  isolators. 

2.  Experimental  Surgery,  X-ray  and  Related  Activities 

Facilities  are  provided  for  investigators  to  perform  experimental  surgery 
on  any  size  domestic  animal.   These  facilities  include  modern,  up-to-date 
equipment  for  the  proper  anesthesia,  handling,  and  physiological  monitoring 
of  experimental  subjects  under  aseptic  conditions.   Upon  request,  staff 
members  will  perform  special  surgical  procedures  for  investigators  needing 
surgically  prepared  animals  for  their  studies.   Radiographic  facilities 
and  services  are  also  made  available  for  use  on  animals  of  any  size. 

3.  Animal  Holding 

Dogs  and  ungulates  are  held  for  varying  periods  of  observation  while  under 
test  by  NIH  investigators.   Provision  is  made  for  physiological  sampling 
and  collection  of  specimens. 
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4.  Research  and  Disease  Investigation  and  Control 

The  professional  staff  consists  of  persons  trained  in  general  clinical 
veterinary  medicine  and  specialists  in  laboratory  animal  medicine,  pathology, 
microbiology,  epidemiology,  genetics,  nutrition,  and  animal  husbandry. 
The  efforts  of  these  persons  are  oriented  toward  improving  the  Branch's 
programs  by  gaining  new  knowledge  through  research  and  the  application  of 
the  best  available  procedures  to  meet  the  objectives  of  the  Branch. 

5.  Consultative  Services 

Information  and  assistance  is  available  to  NIH  investigators  for  the 
solution  of  problems  relating  to  animal  experimentation,  health,  care, 
and  husbandry.   There  is  also  a  program  in  which  the  primary  goal  is  to 
furnish  each  i/D  a  comprehensive  review  of  its  animal  care  programs  with 
evaluations  and  recommendations  for  improvement.   Consultative  services  are 
available  regarding  the  use  of  tissue  cultures  and  microbiologic  medias. 

C.   Program  Progress  and  Accomplishments 

1.   Production  and  Conditioning 

a.   Animal  Production 

Barrier-sustained  foundation  colonies  were  established  during  FY  1970  for 
the  following  noninbred  rat  stocks:   Osborne  Mendel,  Holtzman,  NIH  Black, 
Japanese,  and  Lobund.   In  addition,  a  new  cesarean-derived  Sprague  Dawley 
foundation  colony  is  in  the  process  of  being  established.   When  this  is 
completed,  all  noninbred  rat  stocks  will  have  been  cesarean-derived. 

The  inbred  rat  foundation  colonies  were  successfully  established  within 
the  barrier  during  the  year.   These  colonies  are  providing  animals  for 
issue  and  breeders  to  the  rat  production  colony.   Presently,  parallel 
inbred  rat  foundation  colonies  are  being  maintained  under  both  barrier 
and  conventional  conditions.   The  conventional  foundation  colonies  will  be 
phased  out  shortly. 

All  conventional  mouse  production  colonies  are  now  housed  in  filtered 
plastic  shoebox  cages.   The  equipment  necessary  to  accomplish  this  was 
purchased  last  year  and  received  this  year.   Mouse  diarrhea  was  practically 
eliminated  this  winter  as  a  result. 

The  price  structure  for  rodents  was  revised  this  Fiscal  Year.   Previously, 
one  price  was  charged  for  any  animal  of  a  particular  species.   The  new 
price  structure  also  takes  into  account  age  and  weight,  which  more  closely 
reflects  the  cost  of  production. 

Although  there  was  only  a  slight  reduction  in  actual  production,  the 
reported  number  of  rodents  and  rabbits  produced  was  much  lower  than  in 
previous  years  because  of  an  accounting  change.   The  new  method  eliminates 
a  factor  formerly  used  for  pregnants  and  litters.   The  actual  reduction 
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resulted  from  the  use  of  contract  animals  and  lower  i/D  requirements.   This 
year  there  were  890,000  rodent  and  rabbit  issues  of  which  over  600,000  were 
reimbursable.   Breeder  inventories  were  decreased  in  seven  mouse  strains 
and  stocks,  three  rat  strains,  the  Golden  Syrian  Hamster,  and  rabbits  to 
prevent  surpluses.   Over  17,000  guinea  pigs  have  been  issued,  representing 
and  increase  of  6,000  over  last  year. 

Breeding  nuclei  of  NIH  animal  strains  were  supplied  to  53  authorized 
investigators;  39  from  this  country  and  14  from  abroad.   This  was  in  accord 
with  NIH  policy  to  assist,  wherever  feasible,  in  making  valuable  strains  of 
animals  available  to  the  scientific  community. 

Several  strains  have  been  introduced  into  inbred  colonies  following 
derivation  by  cesarean  section;  the  Slate  Grey  Mouse,  a  yellow  C3H  mouse, 
and  a  rat  with  diabetes  insipidus.   A  strain  of  complement  deficient  guinea 
pig  is  being  bred.   Leukosis  complex  resistant  and  susceptible  chicken 
strains  are  being  developed.   The  goal  of  establishing  germfree  and  SPF 
hamsters  is  still  being  pursued.   The  most  suitable  foster  mother  for  this 
project  appears  to  be  the  mystromys. 

The  dog  breeding  colony  has  been  expanded  to  90  females  and  seven  males 
of  the  foxhound  type.   Additional  space  now  available  that  can  be  used  for 
rearing  pups  will  allow  expansion  of  the  colony  to  130  females.   All  animals 
which  meet  standards  as  blood  donors  or  replacement  breeders  have  been 
retained  as  such.   NIH-bred  dog  issues  are  projected  at  600  for  the  year. 
English  foxhounds  continue  to  be  bred  on  a  limited  basis.   Approximately 
25  purebred  animals  are  now  on  hand,  and  the  males  are  used  to  produce 
crosses  with  NIH  white  hounds  and  American  foxhounds. 

The  cat  breeding  colony  contains  about  90  breeding  queens  which  produced 
150  kittens  for  issue  through  March  31,  1970. 

A  rhesus  breeding  colony  was  established  to  partially  meet  requests  of 
investigators  in  several  Institutes.   To  date  there  are  20  females  and 
3  males  in  the  colony.   During  the  first  6  months  of  the  program  18  females 
were  impregnated.   An  additional  20  females  and  three  males  were  received 
from  NINDS  and  introduced  into  the  breeding  colony.   These  latter  animals 
are  being  bred  for  NINDS  research  programs  and  returned  to  that  Institute 
when  pregnant.   The  success  experienced  with  the  establishment  of  the 
estrous  cycle  and  timed  breeding  is  encouraging. 

Puppies  are  being  handled  by  the  caretakers  and  taught  to  lead,  beginning 
at  8  weeks  of  age.   This  is  being  done  because  many  of  the  dogs  produced 
in  the  breeding  colony  have  been  found  to  be  unmanageable  when  issued  and 
sent  to  an  investigator's  laboratory.   The  results  of  this  extra  handling 
have  been  very  satisfactory. 
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b.  Animal  Procurement  and  Conditioning 

Random  source  cats  are  currently  purchased  from  licensed  vendors,  immunized 
against  rabies  and  panleukopenia,  and  held  in  quarantine  for  45  days. 
Issues  for  FY  1970  are  projected  at  about  2500,  a  reduction  of  100  animals 
from  FY  1969.   The  slight  reduction  probably  reflects  the  overall  reduced 
expenditures  throughout  NIH. 

Random  source  dog  issues  have  continued  to  decline,  but  at  a  slower  rate 
than  in  FY  1969.   Projected  figures  indicate  that  about  1400  animals  will 
be  issued  in  FY  1970.   This  is  a  reduction  of  about  450  animals,  and  reflects 
a  greater  use  of  blood  from  the  canine  blood  donor  colony.   To  make  more 
space  available  for  growing  laboratory  reared  dogs,  by  reducing  the  space 
requirements  for  the  random- source  dog  colony,  purchasing  of  fully  guaranteed, 
30-day  conditioned  instead  of  unconditioned  random  source  dogs  began  on 
January  1,  1970. 

Approximately  3300  primates  will  be  conditioned  and  issued  this  year.   The 
price  of  rhesus  monkeys  (Macaca  mulatta)  increased  by  approximately  40 
percent  with  a  new  contract  which  began  the  first  of  the  calendar  year. 
This  cost  rise  was  reportedly  due  to  an  instability  of  monkey  prices  in 
India.   The  animals  under  contract  still  cost  about  30  percent  less  than 
the  same  animals  on  the  open  market.   During  FY  1970,  approximately  40 
chimpanzees  will  have  been  quarantined;  about  half  of  these  weighing  more 
than  70  pounds.   In  addition,  several  large  chimpanzees  are  being  held 
for  investigators  after  quarantine,  due  to  lack  of  available  space  else- 
where at  NIH. 

Blanket  Purchase  Orders  were  placed  with  private  producers  to  supplement 
rabbit  production.   A  contract  has  not  been  completed  with  a  supplier 
of  this  species. 

A  contract  was  established  with  a  private  hamstery  to  supply  NIH  investi- 
gators with  15,000  to  30,000  hamsters.   The  contractor  has  an  excellent 
reputation  in  the  industry  and  his  facilities  and  practices  were  found 
to  meet  or  exceed  LAB  requirements.   A  contract  is  now  being  prepared 
for  the  purchase  of  20,000  to  40,000  Sprague  Dawley  rats,  which  will  be 
descendants  of  breeders  supplied  from  the  LAB  cesarean-derived  colony. 

The  Rodent  Isolation  Facility  at  the  NIH  Animal  Center  was  completed. 
The  building  will  house  16  isolators  for  new  strains  of  rodents  being 
introduced  into  NIH  colonies.   It  will  also  afford  an  opportunity  to 
introduce  and  study  exotic  animals  with  research  potential. 

c.  Tissue  Culture  and  Media  Production 

Approximately  13,000  requests  for  media  and  tissue  culture  will  be  filled. 
The  number  of  requests  is  essentially  the  same  as  last  year,  but  the  total 
volume  will  be  greater.   The  projected  figures  indicate  a  total  production 
of  89,000  liters:   44,000  liters  of  bacteriological  and  45,000  liters  of 
tissue  culture  media.   The  number  of  tissue  culture  cells  furnished  in 
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tubes  has  decreased,  but  this  has  been  accompanied  by  an  increase  in 
requests  for  cells  in  suspension.   A  projected  volume  of  150  liters  of 
cell  suspension,  representing  150,000  tubes,  will  have  been  produced. 

Use  of  an  automatic  test  tube  capping  machine  has  enabled  a  greater 
production  of  media  in  this  type  of  container.   An  automatic  bottling 
machine  for  heat  stable  media  production  was  placed  into  full  operation 
this  year.   Large  volume  lots  of  normal  and  buffered  saline  solutions 
were  produced  with  a  great  reduction  in  processing  time. 

The  contamination  rate  for  tissue  culture  media  decreased  again  this  year 
because  of  continued  emphasis  on  quality  control.   During  the  first  8 
months  of  FY  1970,  the  contamination  rate  fell  to  1.2  percent  compared 
to  2.4  percent  last  year.   Major  breakdowns  in  technique  now  rarely  occur, 
and  the  current  rate  reflects  occasional  contamination  during  filling 
operations . 

The  frozen  cell  bank  storage  program  for  tissue  culture  cells  has  continued 
to  increase  in  popularity.   Plans  are  now  being  made  to  charge  for  this 
service  to  cover  the  cost  of  the  operation  and  to  allow  for  further 
expansion  when  additional  storage  facilities  are  required. 

To  solve  problems  of  late  delivery,  periodic  hemolysis,  and  contamination 
of  commercial  rabbit  blood  agar  plates,  the  Branch  now  purchases  fewer 
of  these  and,  instead,  produces  plates  containing  horse  blood. 

d.  Processing  Laboratory  Glassware,  Animal  Cages,  and  Miscellaneous 
Items 

Glassware  issues  will  total  approximately  10,112,000  pieces,  about  the  same 
as  FY  1969.   Approximately  331,000  pieces  of  cages,  racks,  and  related 
equipment,  not  including  carpets  that  are  washed  for  the  Clinical  Center, 
will  also  be  processed. 

An  automatic  pipette  packaging  machine  has  eliminated  shortages  of  wrapped 
pipettes.   The  machine  was  modified  to  notch  the  sharp  edges  of  the 
package  to  reduce  the  incidence  of  cuts  among  personnel  handling  them. 

Management  studies  were  initiated  to  revise  the  fees  charged  for  laboratory 
glassware  services.   The  first  full  year  of  operation  under  the  Revolving 
Fund  showed  the  need  for  adjustments. 

e.  Animal  Biologies  Production 

The  number  of  ungulates  held  for  the  production  of  normal  blood  and  immune 
sera  remains  constant  with  a  present  population  of  225  sheep,  118  goats, 
59  burros,  7  horses,  10  ponies,  30  hogs,  and  4  cattle. 

The  dog  blood  colony  was  increased  in  size  to  over  200  dogs.   Blood  issues 
are  projected  at  about  3000  units  during  the  year. 
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RIF-free  chicken  flocks  are  in  production  with  seven  isolators  of  chickens. 
Egg  production  will  be  approximately  700  dozen  for  the  year.   Studies  of 
genetic  factors  involved  in  RIF-free  production  were  incorporated. 

2.  Experimental  Surgery,  X-Ray,  and  Related  Activities 

Activity  in  experimental  surgery  declined  about  33  percent  compared  to 
previous  years.   The  reduction  is  thought  to  be  related  to  i/D  budgetary 
restrictions  that  have  been  in  effect  this  Fiscal  Year. 

Radiographic  services  continue  at  the  same  level  as  in  previous  years. 
However,  some  reduction  appears  to  be  occurring  in  the  number  of  radio- 
isotope cases  and  physiological  samplings. 

A  laboratory  manual  was  prepared  to  provide  instruction  and  uniformity  of 
laboratory  animal  testing.  The  manual  will  be  available  for  distribution 
in  the  near  future. 

3.  Animal  Holding 

A  decline  occurred  in  the  number  of  dogs  held  for  i/D  investigators  during 
experimentation.   During  the  Fiscal  Years  1966  through  1968,  the  average 
monthly  population  was  390,  whereas,  during  this  Fiscal  Year  it  was  220. 
This  represents  a  population  reduction  of  about  44  percent.   However,  the 
decrease  in  long-term  holding  is  about  15  percent  compared  to  FY  1969  when 
the  average  number  of  dogs  held  per  month  was  260.   The  initial  decline  in 
population  (44  percent)  coincided  with  the  institution  of  Fees-for-Service, 
and  the  further  reduction  during  the  past  year  probably  reflects  budget 
restrictions  and  a  greater  interest  in  other  species,  such  as  primates. 

4.  Research  and  Disease  Investigations  and  Control 

Feline  infectious  peritonitis  was  diagnosed  in  the  cat  breeding  colony  for 
the  first  time  late  in  1969  and  additional  cases  have  continued  to  occur. 
The  disease  is  chronic  and  presumed  to  be  contagious.   There  are  no  reliable 
means  of  detecting  it  during  the  early,  insidious  stages.   Present 
indications  are  that  all  clinical  cases  are  fatal,  regardless  of  treatment. 
Efforts  to  isolate  the  viral  causative  agent  in  a  culture  system,  permitting 
its  more  detailed  study  and  characterization,  have  been  initiated.   Trans- 
mission studies  are  also  in  progress. 

Pneumonia  in  conventionally  produced  rats  became  a  major  problem  during 
late  winter,  at  one  point  resulting  in  the  culling  of  150  to  200  weanlings 
per  week.   A  sulfonamide  resistant  strain  of  Diplococcus  pneumoniae  and 
Pasteurella  pneumo tropica  were  isolated  most  frequently  and  considered  to  be 
the  primary  causative  agents.   Treatment  with  tetrocyclines  and  reduction 
in  population  densities  are  proving  to  be  effective  control  measures. 

Pasteurella  pneumotropica  was  incriminated  also  as  the  cause  of  sporadic, 
periorbital  abscesses  in  pregnant  conventional  mice  and  a  diarrheal 
syndrome  in  barrier-sustained  rats.   Following  the  occurrence  of  the 
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diarrheal  syndrome,  a  survey  of  the  barrier  rooms  and  isolators  with  the 
use  of  more  sensitive  isolation  methods  revealed  all  units  to  be  contaminated. 
Present  evidence  indicates  that  the  organism  gained  entrance  into  the 
isolators  when  infected  uteri  and  contents  were  introduced  at  the  time  of 
cesarians. 

Mycoplasma  infections  were  detected  in  rats  in  five  isolators.   As  in  the 
case  of  the  pasteurella  infections,  the  vertical  route  of  infection  is 
considered  likely.   Additional  evidence  to  support  this  belief  is  being 
sought  experimentally.   Also,  efforts  are  being  made  to  develop  screening 
methods  for  mycoplasma  which  are  less  cumbersome  than  present  ones. 

Severe  debilitating  rickets  occurred  in  an  isolator  of  two-to-three  week- 
old  RIF-free  chicks  in  October.   The  feed  supplied  to  these  chicks  had 
been  borrowed  from  an  outside  laboratory  and,  as  determined  later,  had 
been  stored  for  a  "considerable"  length  of  time.   Although  fresh  diet 
supplemented  with  vitamin  D3  brought  about  rapid  improvement,  the  chicks 
were  permanently  stunted  and  deformed. 

Alopecia  became  a  problem  in  barrier-sustained  rats  in  March,  soon  after 
the  time  of  autoclaving  their  feed  was  increased  from  15  to  25  minutes. 
The  autoclaving  time  was  increased  because  it  was  found  that  certain  spore 
forming  bacteria  were  surviving  the  shorter  time.   Preliminary  investigations 
indicate  that  the  hair  loss  is  not  associated  with  inflammatory  change  in 
the  skin  and  is  probably  caused  by  heat  inactivation  of  a  nutrient  required 
for  hair  growth. 

Melioidosis  was  diagnosed  for  the  first  time  in  an  NIH  monkey  during  this 
past  year.   The  animal  was  a  rhesus  monkey  which  had  undergone  a  craniotomy 
and  was  being  trained  for  sensory  testing  in  a  psychology  laboratory.   The 
diagnosis  was  made  when  LAB  staff  were  requested  to  examine  the  monkey  for 
possible  tuberculosis.   Pseudomonas  pseudomallei  was  cultured  from  several 
lesions,  including  the  initial  one  at  the  craniotomy  site.   The  disease  is 
considered  important  because  of  its  severity  in  man,  its  resistance  to 
treatment,  and  its  tendency  to  exacerbate  years  after  a  presumed  cure. 
Serologic  studies  on  the  personnel  that  were  in  contact  with  the  animal 
revealed  a  low  but  significant  titer  in  one  individual.   Repeated  attempts 
to  isolate  the  organism  from  that  individual  were  unsuccessful, 

In  March  1970,  a  presumptive  diagnosis  of  Johne's  disease  in  a  goat  was 
made  on  the  basis  of  histopathology  findings  and  a  positive  fecal  smear. 
Subsequently,  two  of  eight  goats  showing  minimal  signs  of  illness  have 
been  found  to  be  shedding  acid  fast  organisms.   Attempts  to  culture  the 
organism  are  in  progress,  and  plans  have  been  made  to  screen  all  susceptible 
animals  by  fecal  smear  examination  and  skin  testing.   The  disease  was 
reported  to  the  State  and  Federal  Livestock  Disease  Control  authorities, 
and  plans  are  being  made  to  Johnin  test  the  remaining  118  goats,  225  sheep, 
and  4  cows. 
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Experiments  testing  the  value  of  vegetable  supplements  to  commercial  hamster 
diets  indicate  that  vegetables  do  not  supply  any  additional  nutrients. 
Nutrient  depletion  cannot  be  detected  after  feeding  vegetable- free  diets 
for  six  generations.   Lactating  hamsters  did  benefit  some  with  vegetable 
supplements,  probably  because  of  the  higher  water  content  in  vegetables. 
It  is,  therefore,  recommended  that  vegetables  be  fed  to  hamsters  only  during 
lactation.   A  six  percent  level  of  dietary  fat  was  shown  to  improve  hamster 
growth  and  possibly  reduce  preweanling  mortality. 

Groups  of  rats  fed  different  commercial  autoclavable  diets  had  significantly 
different  weight  gains,  probably  because  of  alterations  in  protein 
availability  brought  about  by  autoclaving.   The  diet  that  produced  the 
greatest  growth  rate  was  selected  for  use  in  the  production  of  specific 
pathogen- free  animals. 

5.   Consultative  Services 

A  regular  program  of  evaluating  i/D  animal  facilities  and  care  practices 
was  continued.   Complete  evaluations  were  programmed  this  year  for  the 
Division  of  Biologies  Standards  and  the  National  Institute  of  Mental  Health. 
Facilities  and  practices  are  compared  to  published  standards  promulgated 
by  the  Institute  of  Laboratory  Animal  Resources  at  the  National  Research 
Council.   In  addition,  compliance  with  PL  89-544,  the  animal  Welfare  Act, 
is  encouraged. 

LAB  staff  members  frequently  provided  assistance  and  advice  to  l/D 
investigators  on  the  diagnosis  and  clinical  management  of  nonexperimentally 
induced  disease.   Information  was  provided  by  the  professional  staff  on  the 
proper  maintenance  and  use  of  experimental  animals. 

A  regular  series  of  LAB  Seminars  dealing  with  subjects  in  Laboratory  Animal 
Medicine  was  initiated.   These  seminars  are  open  to  all  interested  l/D  • 
professional  staff  members.   The  response,  as  indicated  by  participation, 
has  been  great;  and  representatives  of  nearly  all  Institutes  have 
participated. 

D.   Problems 

Problems  of  animal  disease  are  referred  to  elsewhere  in  this  report.   (See 
Part  II,  C,  4.) 

Nearly  all  efforts  in  the  rabbit  and  rodent  production  activities  have  been 
supported  by  reimbursable  issue,  including  LAB  research  and  development 
projects  and  the  maintenance  of  valuable  strains  for  which  there  is 
currently  little  demand.   Hiring  restrictions  and  lower  personnel  ceilings 
require  that  animals  be  purchased  on  contract. 

During  the  process  of  establishing  new  contracts  for  commercial  animals, 
there  cannot  be  an  immediate  and  parallel  reduction  in  the  LAB  animal 
production  program.   A  supplier's  reliability  and  conformance  with  the 
contract  must  be  tested  and  evaluated  before  LAB's  production  can  be 
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proportionately  reduced.   Because  of  this,  and  the  currently  low  personnel 
turnover  rate,  personnel  operating  costs  will  be  high  during  this  transition 
period. 

Also,  as  LAB  production  is  reduced  and  contracts  increased,  overhead  costs 
will  become  relatively  higher.   This  will  be  due  to  new  overhead  costs 
related  to  contract  surveillance  and  administration,  continuation  of  research 
and  development  programs,  and  maintenance  of  unique  small  animal  strains. 

To  avoid  a  resultant  increase  in  the  Revolving  Fund  account  deficit,  a 
surcharge  on  contract  animals  and  possibly  an  increase  in  LAB  animal  rates 
will  be  required.   Another  possibility  may  be  to  charge  several  overhead 
positions  to  the  Management  Fund  budget. 

Although  efforts  are  being  made  to  aid  employees  in  dead-end  positions  to 
find  additional  opportunities  for  advancement,  personnel  frustrations  in  the 
rodent  and  rabbit  production  area  are  evident.   Non- supervisory  wage  board 
personnel  realize  that,  because  of  low  turnover  in  supervisory  positions 
and  the  anticipated  reduction  in  staff,  opportunities  for  promotion  to 
supervisory  positions  in  LAB  will  be  delayed. 

Others  feel  dead-ended  in  the  cagewash  area,  the  first  assignment  for  new 
male  animal  caretakers.   Before  the  hiring  restrictions,  a  short  stay  in 
that  area  was  expected  by  would-be  animal  caretakers.   Under  present 
conditions,  however,  the  assignment  is  permanent.   Only  limited  rotation 
is  possible  because  of  the  preponderance  of  women,  who  are  not  capable  of 
cagewash  work,  employed  in  animal  rooms. 

A  congressional  inquiry  concerned  the  practice  of  sole-source  purchase  of 
mouse  and  rat  feed.   To  make  animal  feed  contracts  competitive  without 
jeopardizing  the  colonies,  open  formula  diets  must  be  devised.   A  high 
priority  has  been  placed  on  developing  and  testing  open  formula  rations. 

The  lack  of  suitable  room  to  efficiently  use  the  automated  equipment  being 
incorporated  into  the  media  program  is  a  pressing  problem.   Every  effort 
is  being  made  to  reorganize  present  space  to  gain  necessary  operating  room. 

During  the  year  there  was  a  marked  increase  in  injuries  to  employees  sorting 
dirty  glassware  returned  from  laboratories  for  processing.   Hypodermic 
needles  and  syringes,  broken  pipettes,  and  miscellaneous  trash  mixed  with 
dirty  glassware  in  return  baskets  were  the  major  causes  of  the  injuries. 
Employees  also  were  burned  by  acids  left  in  dirty  glassware.  Initial  steps 
were  taken  to  alleviate  this  problem  by  providing  the  employees  with  better 
protective  clothing, improving  the  physical  arrangement  of  the  sorting  area, 
and  educating  glassware  users  to  the  importance  of  placing  only  reusable 
dirty  glassware  in  the  dirty  glassware  baskets. 

As  in  previous  years,  there  has  been  a  problem  in  supplying  glassware  trays 
for  the  return  of  dirty  glassware.   Periodic  orders  for  new  trays,  at  300 
trays  per  order,  seem  to  relieve  the  situation  for  short  periods  of  time; 
but  demand  still  exceeds  the  supply. 


Major  repairs  were  necessary  on  one  of  the  large  deionizer  units  this  year. 
This  required  even  more  frequent  regenerations  of  the  remaining  two  units 
during  the  extended  period  that  the  third  unit  was  out  of  service.   It  is 
difficult  to  supply  the  necessary  manpower  for  the  constant  maintenance  of 
these  units  with  present  personnel  shortages. 

E.   Program  Plans 

It  is  planned  to  devote  more  time  to  research  and  consultative  services. 
More  effort  will  be  expended  in  providing  i/D  investigators  with  "house- 
call"  services  in  relation  to  disease  control  and  animal  care  problems. 

More  intensive  clinical  investigation  of  rodent  and  rabbit  disease  problems 
will  be  possible  with  the  impending  addition  of  a  veterinary  clinician  to 
the  staff  of  the  Rodent  and  Rabbit  Production  Section. 

The  program  of  cesarean-derivation  of  rat  and  mouse  foundation  colonies  will 
continue.   A  new  barrier-sustained  foundation  colony  of  Sprague  Dawley  rats 
is  to  be  cesarean-derived,  completing  this  process  for  all  rat  production. 
New  equipment  has  been  ordered  to  house  the  Sprague  Dawley  production 
colony  in  filtered  cages.   Future  plans  call  for  the  cesarean-derivation  of 
mouse  colonies. 

Rabbit  production  may  be  able  to  be  increased  to  fill  NIH  requirements  from 
in-house  production.   A  system  of  intensive  breeding  is  being  tested  that, 
if  successful,  could  substantially  increase  the  annual  yield  of  offspring 
per  doe.   The  possibility  of  introducing  semen  from  high  performing  bucks 
into  the  colony  by  artificial  insemination  is  also  being  investigated. 

Contracts  will  be  established  for  additional  species  of  animals,  as  necessary, 
to  supplement  production  and  meet  personnel  ceilings. 

Nutritional  research  will  be  directed  primarily  toward  the  development 
of  open  formula  rations  for  both  conventional  and  barrier  reared  mice  and 
rats.   An  effort  will  be  made  to  substantially  improve  rations  for  rabbits 
and  RIF-free  chickens. 

The  purchase  and  processing  of  random  source  dogs  will  continue  to  decline 
as  laboratory  reared  dogs  become  more  available.   Space  currently  used  for 
random  source  dogs  will  be  converted  for  the  growing  of  laboratory  reared 
animals . 

To  meet  i/D  requirements,  services  and  facilities  for  the  holding  of 
experimental  primates  will  be  made  available.   The  primate  breeding  colony 
will  also  be  expanded. 

Some  investigators  feel  that  the  beagle  and  the  foxhound  do  not  offer  an 
adequate  range  of  dog  sizes  to  meet  all  NIH  needs.   To  produce  a  dog  of 
intermediate  size,  it  is  planned  to  cross  beagles  with  foxhounds. 


The  trend  to  increased  automation  in  media  and  cell  production  will  continue. 
The  bottling  machine  will  be  modified  to  enable  the  bottling  of  sterile  media 
under  aseptic  conditions.   Less  manpower  will  be  needed  in  dispensing  large 
volumes  of  sterile  media. 

Completion  of  the  automatic  plate  pouring  machine  will  make  possible  in-house 
production  on  all  media  plates.  This  will  eliminate  those  problems  con- 
stantly encountered  with  contract  plates . 

The  trend  to  automation  will  continue  in  the  Glassware  Unit.   Plans  for 
additional  pipette  plugging  machines  are  still  under  discussion.  The 
feasibility  of  incorporating  conveyor  systems  to  move  the  glassware  in 
process  will  be  considered  at  the  time  necessary  renovations  are  scheduled. 

F.   Publications 

Potkay,  S.  and  Garman,  R.:  Nephroblastoma  in  a  cat:   effects  of  nephrectomy 
and  occlusion  of  the  caudal  vena  cava.  J.  Small  Anim.  Pract.  10:   345-349 
1969. 

Potkay,  S..  Daggett,  W.  M. ,  Jr.,  and  Gilmore,  J.  P.:  Role  of  the  vagus  in 
body  water  regulation.  Amer.  J_.  Physiol.   In  Press. 

Moore,  T.  D.,  Allen,  A.  M. ,  and  Palmer,  A.  E.:  Melioidosis.   NCDC  Morb.  and 
Mort .  18:  No.  32.  278-279,  1969. 

Strott,  M.  C,  Potkay,  S.,  and  Finlayson,  J.  S.:   Production  and  utilization 
of  canine  anti-s  and  canine-globulin  (Coombs')  serums.   Lab.  Anim.  Care  19: 
315-821,  1969. 
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Serial  No.  DRS-LAB-1 


1.  Laboratory  Aids  Branch 

2.  Comparative  Pathology  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 

Project  Title:   CHRONIC  MURINE  PNEUMONIA  OF  THE  LABORATORY  RAT 

Previous  Serial  Number:   DRS-LAB-1 

Principal  Investigator:   James  R.  Ganaway 

Other  Investigators:   Anton  M.  Allen 
Thomas  D.  Moore 

Cooperating  Units:   Rodent  and  Rabbit  Production  Section 

Man  Years 

Total:  3.0 
Professional:  .5 
Others:        2.5 

Project  Description: 

Objective :   To  elucidate  the  cause  of  Chronic  Murine  Pneumonia.   To 
characterize  this  disease  complex  as  it  occurs  in  the  NIH  colonies.   To 
establish  means  of  early  detection  and  prevention  under  colony  conditions. 

Methods  Employed:   Microbiology,  immunology,  and  pathology. 

Major  Findings:   In  support  of  our  hypothesis  that  bacteria  are  fundamentally 
responsible  for  this  chronic  disease  complex,  a  variety  of  pathogenic  bacteria 
(including  pasteurella,  corynebacteria,  staphylococci,  streptococci,  strepto- 
bacillus,  and  mycoplasma)  have  been  isolated  from  the  lower  respiratory  tract 
of  rats  which  had  lesions  of  chronic  respiratory  disease.   Furthermore,  the 
procedure  of  administering  broad  spectrum  antibiotics  in  the  drinking  water 
has  been  found  beneficial  in  reducing  the  morbidity  and  mortality  due  to 
respiratory  disease  in  the  NIH  conventional  rat  colony.   Mycoplasma  have  been 
isolated  from  cesarean-derived  rats  maintained  in  plastic  isolators  which 
indicates  that  this  disease  can  be  vertically  transmitted  under  certain 
circumstances.   Transmission  studies,  utilizing  the  various  pathogens  we  have 
isolated  in  bacteria-free  rats,  are  in  progress. 


71 


Significance :   Aside  from  this  disease  complex  being  the  greatest  cause  of 
morbidity  and  eventual  mortality  in  rat  colonies  raised  under  conventional 
conditions,  increased  attention  is  being  focused  today  on  the  human  diseases 
of  aging.   Notable  examples  are  chronic  respiratory  disease  and  emphysema. 
Study  of  the  CMP  syndrome  in  the  rat  may  prove  beneficial  to  a  better  under- 
standing of  this  human  disease  syndrome  of  aging. 

Proposed  Course:   Continuation 

Honors  and  Awards:   None 

Publications:   None 
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Serial  No.  DRS-LAB-2 


1.  Laboratory  Aids  Branch 

2.  Comparative  Pathology  Section 

3.  Bethesda 

PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 

Project  Title:   FOCAL  NECROSIS  OF  THE  LIVER  OF  RABBITS  (TYZZER'S  DISEASE) 

Previous  Serial  Number:   DRS-LAB-2 

Principal  Investigator:   James  R.  Ganaway 

Other  Investigators:   Thomas  D.  Moore 
Anton  M.  Allen 

Cooperating  Units:   Rodent  and  Rabbit  Production  Section 

Man  Years 

Total:  2.5 
Professional:  .5 
Other:        2.0 

Project  Description: 

Objective:   To  characterize  the  etiologic  agent.   To  study  the  pathogenesis 
of  the  disease  through  experimental  transmission  studies.   To  recommend 
measures  for  the  control  and/or  prevention  of  the  disease  in  the  NIH  rabbit 
colony. 

Methods  Employed:   Microbiology  and  pathology. 

Major  Findings:   The  procedure,  previously  recommended,  of  killing  cage 
contacts  of  cases  of  Tyzzer's  disease  and  sanitizing  the  cage  is  believed 
responsible  for  containment  of  the  disease  in  a  sporadic,  rather  than 
epizootic  form  in  the  rabbit  colony.   Additional  studies  of  the  agent 
(Bacillus  piliformis)  in  the  embryonated  hen's  egg  indicate  it  is  an  obligate 
intracellular  spore-forming  parasite  of  selected  mammalian  cells  similar  to 
the  agent  isolated  in  hen's  eggs  from  spontaneous  cases  of  Tyzzer's  disease 
of  mice  by  other  investigators.   The  vegetative  phase  of  the  agent  is 
sensitive  to  a  veriety  of  antibiotics,  but  resistant  to  chloramphenicol  and 
sulfonamides.   Studies  of  the  stability  of  the  vegetative  phase  are  in 
progress.   A  manuscript  is  in  preparation. 


Significance :   The  first  published  description  of  Tyzzer's  disease  in  an 
animal  other  than  the  mouse  was  furnished  by  this  laboratory  following  two 
epizootics  of  fatal  disease  in  the  NIH  rabbit  production  colony.   This 
report  prompted  others  to  recognize  the  disease  in  other  species.   Hence,  it 
has  been  described  as  a  spontaneous  disease  of  Macaca  mulatta  and  Meriones 
unguiculatus.   Further  studies  are  needed  to  characterize  the  agent,  which  at 
present  is  not  listed  in  Bergy's  Manual,  and  to  determine  the  susceptibility 
of  other  laboratory  animals  to  this  fatal  enteric  disease. 

Proposed  Course:   Continuation 

Honors  and  Awards:   None 

Publications:   None 
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Serial  No.  DRS-LAB-3 


1.  Laboratory  Aids  Branch 

2.  Comparative  Pathology  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 

Project  Title:   MYCOBACTERIOSIS  IN  THE  OPOSSUM 

Previous  Serial  Number:   DRS-LAB-7 

Principal  Investigator:   Thomas  D.  Moore 

Other  Investigators:   Anton  M.  Allen 

Cooperating  Units:    Animal  Conditioning  Section 

Man  Years 

Total:  1.0 
Professional:  .3 
Others:         .7 

Project  Description: 

Objective :   The  identification  and  delineation  of  an  atypical  Mycobacterium 
species  isolated  from  an  apparent  natural  infection. 

Methods  Employed:   Histopathological  and  bacteriological  studies  employed 
with  transmission  studies  on  the  suspected  causative  agent. 

Major  Findings:   Experimental  pathogenicity  studies  with  M.  intracellular, 
the  opossum  isolate,  have  been  restudied  with  known  doses  in  rabbits, 
guinea  pigs,  and  mice.   Guinea  pigs  have  been  shown  to  be  refractory  to 
disease  by  this  bacillus,  although  they  do  become  sensitized  as  evidenced 
by  positive  skin  tests  with  commercial  Battey  PPD  and  a  homologous  sensitin. 
Rabbits  too,  show  resistance  to  this  organism  but  the  resistance  can  be  over- 
come by  doses  of  at  least  1.0  mg  bacilli  administered  intravenously.   The 
resulting  pathology  is  pneumonia  caused  by  extensive  proliferation  of 
epithelioid  cells  and  plugging  of  the  bronchi.   The  mouse,  however,  appears 
susceptible  to  this  agent  administered  intravenously  or  intraperitoneally. 
A  progressive  disease  develops,  the  extent  of  which  is  somewhat  correlated 
with  dosage. 

Further  biochemical  characterization,  eg.  quantitative  catalase  and  Tween  80 
hydrolysis  have  been  performed  and  the  serotype  determined  by  Dr.  W.B.  Schaefer 
of  Colorado. 
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Significance ;   The  documentation  of  mycobacterial  infection  in  the  opossum  in 
his  natural  habitat  is  apparently  nonexistent.   The  ever  increasing  reports 
of  the  isolation  of  these  atypical  mycobacteria  from  diverse  sources  in 
nature  emphasizes  the  need  to  restate  the  potential  public  health  hazard 
they  represent. 

Proposed  Course :   A  revised  manuscript  is  being  completed. 

Honors  and  Awards:   None 

Publications:   None 


Serial  No.  DRS-LAB-4 


1.  Laboratory  Aids  Branch 

2.  Comparative  Pathology  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 


Project  Title:   PASTEURELLA  IN  GN0T0BI0TIC  RATS 

Previous  Serial  Number:   None 

Investigators:   Thomas  D.  Moore 
Anton  M.  Allen 
James  R.  Ganaway 

Cooperating  Units:   Pathogen-free  Animal  Production 

Man  Years 

Total:  1.0 
Professional  .3 
Others:         .7 

Project  Description: 

Objective :   To  ascertain  the  role  and  incidence  of  P_.  pneumotropica  in 
gnotobiotic,  barrier-maintained  rats,  free  of  respiratory  illness.  To 
determine  the  preferred  location  of  this  organism  in  experimentally  inoculated 
germfree  rats. 

Methods  Employed:   Microbiology  and  pathology. 

Major  Findings:   The  isolation  of  P_.  pneumotropica  from  the  inflamed  small 
intestive  of  inbred  barrier  rats  was  made.   Further  investigation  and  more 
extensive  culturing  showed  the  presence  of  this  agent  in  all  barrier  room 
animals  as  well  as  in  a  number  of  isolators.   The  incidence  of  the  organism 
in  barrier-sustained  rats  and  its  location  in  the  body  are  under  investigation. 
The  ability  of  P.  pneumotropica  to  establish  itself  and  cause  disease  in 
germfree  rats  is  also  being  studied.   A  manuscript  is  in  preparation. 

Significance :   P.  pneumotropica  has  been  implicated  as  an  etiologic  agent 
in  respiratory  disease  in  mice  and  rats.   The  organism  has  been  described  as 
having  an  affinity  for  tissues  of  the  respiratory  tract  although  it  has  been 
isolated  from  brain,  uteri  and  spleen  of  mice.   More  recently,  it  has  been 
isolated  from  eye  abscesses  in  conventional  mice  here  and  in  two  other 
colonies.   More  information  on  the  relationship  and  role  of  this  organism  in 
rodent  diseases  is  important. 
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Proposed  Course:   Continuation 
Honors  and  Awards:   None 
Publications:   None 
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Serial  No.  DRS-LAB-5 


1.  Laboratory  Aids  Branch 

2.  Experimental  Surgery  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 


Project  Title:   ROLE  OF  THE  VAGUS  IN  BODY  WATER  REGULATION 

Previous  Serial  Number:   None 

Principal  Investigator:   Stephen  Potkay 

Other  Investigators:   Willard  M.  Daggett,  Jr.,  NHI  (Previously) 
Joseph  P.  Gilmore,  NHI  (Previously) 

Cooperating  Units:   Laboratory  of  Cardiovascular  Physiology,  NHI 

Man  Years 

Total:  Less  than  .1 

Project  Description: 

Objective:   To  determine  whether  urine  flow  during  water  diuresis  is 
influenced  by  vagal  afferents  other  than  those  associated  with  the  heart. 

Methods  Employed:   Water  diuresis  was  established  in  the  chronic  cardiac 
denervated  dog,  a  preparation  in  which  all  extrinsic  cardiac  nerves  are 
removed.   This  was  followed  by  bilateral  cervical  vagotomy.   Parameters  of 
renal  function  measured  were:   osmolal  clearance,  sodium,  potassium,  and 
calcium  excretion  and  urine  flow. 

Major  Findings:   Cervical  vagotomy  decreased  urine  flow  and  free  water 
clearance  independently  of  changes  in  sodium,  potassium,  calcium  excretion, 
and  osmolal  clearance.   The  mechanism  responsible  is  probably  located  within 
the  chest  and  may  be  pulmonary  in  origin  since  all  cardiac  nerves  were 
removed  in  the  preparation  used. 

Significance :   These  findings  give  further  information  regarding  mechanisms 
regulating  body  fluid  volume. 

Proposed  Course  of  Project:   Completed 

Honors  and  Awards:   None 

Publications :   Amer.  J.  Physiol.   In  press. 
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Serial  No.  DRS-LAB-6 


1.  Laboratory  Aids  Branch 

2.  Experimental  Surgery  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 


Project  Title:   AUTOREGULATION  OF  GLOMERULAR  FILTRATION  IN 
RENIN-DEPLETED  DOGS 

Previous  Serial  Number:   None 

Principal  Investigator:   Stephen  Potkay 

Other  Investigators:   Joseph  P.  Gilmore,  NHI  (Previously) 

Cooperating  Units:   Department  of  Physiology,  School  of  Medicine 
University  of  Virginia 

Man  Years 

Total:   Less  than  .1 

Project  Description: 

Objective :   To  determine  whether  or  not  renal  renin  plays  a  significant 
role  in  the  autoregulation  of  glomerular  filtration. 

Methods  Employed:   Several  dogs  were  depleted  of  renin  by  administering  high 
doses  of  sodium  chloride  and  DOCA  to  them.   These  dogs  and  normal  dogs  were 
anesthetised  and  a  snare  was  placed  around  a  renal  artery.   Renal  arterial 
pressure  was  reduced  stepwise  over  a  range  of  175  to  85  mm  Hg  using  the  snare. 
Total  renal  plasma  flow,  total  renal  blood  flow,  filtration  fraction,  osmolal 
clearance,  free  water  clearance  and  sodium  and  potassium  excretion  rates  were 
determined  by  standard  methods. 

Major  Findings:   Stepwise  reduction  in  renal  arterial  pressure  was  associated 
with  little  or  no  change  in  glomerular  filtration  rate  or  filtration  fraction. 
Urine  flow,  sodium  and  potassium  excretion  and  osmolal  clearance  were  consist- 
ently diminished  as  renal  perfusion  pressure  was  reduced.   A  manuscript  has 
been  submitted. 

Significance :   The  results  indicate  that  glomerular  filtration  and  filtration 
fraction  autoregulate  in  the  absence  of  renal  renin.   Activation  of  angio- 
tensin II  through  renin  was  not  necessary  for  autoregulation  to  occur  as  has 
been  postulated  elsewhere. 
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Proposed  Course  of  Project:   Completed 
Honors  and  Awards:   None 
Publications:   None 
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Serial  No.  DRS-LAB-7 


1.  Laboratory  Aids  Branch 

2.  Experimental  Surgery  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 


Project  Title:   TOTAL  CHRONIC  BILIARY  DIVERSION  IN  THE  DOG 

Previous  Serial  Number:   None 

Principal  Investigator:   Stephen  Potkay 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years 

Total:   Less  than  .1 

Project  Description: 

Objective :   To  provide  a  readily  accessible  site  for  obtaining  bile  samples 
from  the  dog  and  to  allow  for  relatively  normal  bile  flow  at  all  other  times. 

Methods  Employed:   Dacron  covered  silastic  tubing  was  implanted  in  the  fundus 
of  the  gall  bladder  and  into  the  duodenum  after  ligation  of  the  common  bile 
duct.   The  tubes  were  then  connected  to  a  subcutaneously  implanted  Luxite  "T" 
with  one  end  protruding  through  the  skin.   A  special  cannula  was  inserted  into 
the  "T"  for  obtaining  samples  of  bile.   The  dogs  were  examined  for  bile 
retention  as  a  result  of  prosthetic  obstruction  utilizing  bilirubin  and  BSP 
retention  determinations. 

Mai  or  Findings:   The  dogs  tolerated  the  implanted  synthetics  with  minimal 
tissue  reaction.   In  the  limited  number  of  animals  studied,  bile  retention 
was  not  a  problem. 

Significance :   Development  of  a  device  and  technique  as  described  would  permit 
more  complete  utilization  of  individual  dogs  for  studies  involving  biliary 
physiology  and  biochemistry  for  extended  periods  of  time  without  impairing 
their  health.   The  alternative  is  to  utilize  animals  whose  entire  bile  output 
is  diverted  to  the  outside  and  whose  usefulness  is  limited. 

Proposed  Course  of  Project:   Continuation 

Honors  and  Awards:   None 

Publications:   None 
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Serial  No.  DRS-LAB-8 


1.  Laboratory  Aids  Branch 

2.  Animal  Biologies  Section 

3.  Poolesville 


PHS-NIH 
Individual  Project  Report 
July  1,  1969  through  June  30,  1970 


Project  Title:   HEMATOLOGY  OF  NORMAL  SHEEP  AS  AFFECTED 
BY  FREQUENCY  OF  DONATION 

Previous  Serial  Number:   DRS-LAB-14 

Principal  Investigator:   Roger  Swanson 

Other  Investigator:   Stephen  R.  Cobb 

Cooperating  Units:   None 

Man  Years 

Total:  .5 
Professional:  .1 
Others:        .4 

Project  Description: 

Objective :   To  analyze  data  of  three  different  donation  frequencies  over  a 
one-year  period  and  determine  the  most  desirable  long-term  volume  collection 
schedule  for  this  species. 

Methods  Employed:  Blood  was  collected  at  the  rate  of  15  ml/Kg  from  three 
groups  of  sheep--Group  A  once  every  second  week,  Group  B--once  very  third 
week,  and  Group  C--once  very  fourth  week.  Group  D  served  as  controls  (no 
collection).  Body  weight,  temperature,  physiological  status,  packed  cell 
volume,  hemoglobin,  erythrocytes,  leukocytes,  reticulocytes,  serum  protein, 
and  cell  diameter  were  recorded  before  each  collection.  Hematological 
values  were  recorded  on  the  donated  blood  following  collection. 

Major  Findings:   It  appears  that  all  groups  tolerated  the  prescribed  donation 
schedules  at  the  end  of  52  weeks.   Once  every  three  weeks  appears  to  be  the 
most  desirable  schedule.   Manuscript  is  in  preparation. 

Significance:   Not  determined  at  this  time. 

Proposed  Course:   Completed. 

Honors  and  Awards:   None 

Publications:   None 


83 


Serial  No.  DRS-LAB-9 


1.  Laboratory  Aids  Branch 

2.  Animal  Conditioning  Section 

3.  Poolesville 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 

Project  Title:   STUDIES  OF  BLOOD  GROUPS  IN  CATS  (Felis  domesticus) 

Previous  Serial  Number:   None 

Principal  Investigator:   Roy  Davis 

Other  Investigators:   Amos  Palmer 
Gerald  Carey 

Cooperating  Units:   None 

Man  Years 

Total:  .4 
Professional:  .3 
Others:        .1 

Project  Description: 

Objective :   1)  To  determine  whether  cats  have  naturally  occurring  blood 
antibodies  against  homologous  erythrocytes.   2)  To  determine  whether  cats 
have  antigens  on  erthrocytes  that  are  capable  of  stimulating  antibody 
production  when  inoculated  into  other  cats.   If  such  antigens  or  antibodies 
are  found,  attempts  will  be  made  to  isolate,  purify,  and  identify  them. 

Methods  Employed:   Utilizing  a  standardized  tube  agglutination  technique, 
blood  cells  and  sera  from  cats  are  cross-matched.   If  positive  sera  are 
found,  the  serum  from  antibody-yielding  cats  will  be  pooled  for  further 
study. 

Pooled  erythrocytes  from  several  donors  will  be  inoculated  into  each  of 
several  recipient  cats.   These  recipients'  sera  will  be  screened  for  antibody, 
using  the  same  standard  tube  agglutination  technique.   If  positive  sera  are 
found  they  will  be  pooled,  absorbed  with  individual  animals'  cells,  and 
utilized  to  screen  large  populations. 

Major  Findings:   Preliminary  findings  have  not  been  consistent  with  previously 
reported  results.   Early  results  that  were  interpreted  as  agglutination  have 
proven  to  be  rouleaux  formation.   No  inoculated  animals  have  developed  anti- 
bodies as  indicated  by  the  agglutination  tests. 
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Significance ;   Despite  the  widespread  use  of  cats,  both  as  pets  and  research 
subjects,  only  three  publications  relate  to  blood  groups  in  this  species. 
As  research  increases  in  sophistication,  such  information  will  become 
necessary.   The  development  of  a  breeding  colony  of  cats  could  be  helped 
considerably  by  knowledge  of  the  blood  groups  within  the  colony. 

Proposed  Course:   Continuation 

Honors  and  Awards:   None 

Publications:   None 
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Serial   No.    DRS-LAB-10 


1.  Laboratory  Aids    Branch 

2.  Animal   Conditioning   Section 

3.  Poolesville 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 


Project  Title:   STUDIES  OF  THE  MICROBIAL  FLORA  OF  SOME  TISSUES  FROM  RANDOM 
SOURCE  DOGS 

Previous  Serial  Number:   None 

Principal  Investigator:   Amos  Palmer 

Other  Investigators:   Kendall  Smith 
Gerald  Carey 
James  Rich 
Flora  Cohen 

Cooperating  Units:   Laboratory  of  Biophysics  and  Biochemistry,  DBS 
Comparative  Pathology  Section,  LAB,  DRS 

Man  Years 

Total:  .5 
Professional:  .3 
Others:        .2 

Project  Description: 

Objective:   To  attempt  to  isolate  and  identify  viral  and  bacterial  agents 
from  certain  tissues  of  sick,  random  source  dogs  to  determine  the  spectrum 
of  agents  and  frequency  of  occurrence  of  these  agents.   Virologic  studies 
performed  by  DBS  fit  into  their  Biologies  Control  program,  thus  the  work 
serves  two  purposes. 

Methods  Employed:   The  animals  were  anesthetized  and  exsanguinated,  saving 
all  blood  for  serum  harvest.   Selected  tissues  were  removed  aseptically  and 
cultured  for  bacterial  and  in  tissue  cultures.   Tissue  cultures  were  examined 
for  CPE  and  by  indirect  fluorescent  antibody  reagents  for  viral  replication. 
Virus  isolates  were  characterized  by  CPE,  serum  neutralization  studies  and 
biochemical  and  biophysical  means.   Isolates  were  stored  in  low  passage 
levels  for  possible  pathogen  studies.   Bacteria  were  subjected  to  routine 
bacteriologic  techniques  for  identification.   Serology  was  performed  on  all 
animals  to  determine  the  incidence  of  antibodies  among  the  animals  studied. 
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Major  Findings;   Beta  hemolytic  streptococci  were  isolated  from  33  percent  of 
the  animals  cultured.   Bordatella  spp  were  isolated  from  5  percent  of  the 
animals.   Klebsiella  was  isolated  from  two  of  the  30  animals.   Virus 
isolation  attempts  yielded  eight  isolates  of  infectious  canine  hepatitis 
virus,  one  isolate  of  herpesvirus  and  three  unidentifiable  agents. 

Significance:   Results  of  this  study  assist  in  evaluating  the  nature  of  the 
infectious  disease  problems  seen  among  random  source  dogs  during  quarantine. 
The  complex  nature  of  the  problem  is  evident  from  the  results. 

Proposed  Course:   Completed 

Honors  and  Awards:   None 

Publications:   Smith,  K.O.,  Dunlap,  R.C.,  Thiel,  J.F. ,  Newman,  J.T.  and 
Palmer,  A.E. :   Isolation  of  Viruses  from  Primary  Dog  Cell  Cultures  and  the 
Occurrence  of  Viral  Antibody  in  Donor  Animals.   Proc.  Soc.  Exptl.  Biol,  and 
Med..  Vol.  133,   No.  2,  560-567,  1970. 
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Serial  No.  DRS-LAB-11 

1.  Laboratory  Aids  Branch 

2.  Rodent  and  Rabbit 

Production  Section 

3.  Bethesda 

PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 

Project  Title:   THE  EFFECT  OF  DIETARY  VEGETABLE  SUPPLEMENTATION  AND 
PHYSICAL  FORM  OF  RATIONS  ON  REPRODUCTIVE  PERFORMANCE 
OF  INBRED  MICE,  HAMSTERS,  AND  GUINEA  PIGS 

Previous  Serial  Number:   None 

Principal  Investigator:   J.J.  Knapka 

Other  Investigators:   F.J.  Judge 

Cooperating  Units:   None 

Man  Years 

Total:  .8 
Professional:  .2 
Others:        .6 

Project  Description: 

Objectives :   To  determine  the  value  of  dietary  vegetable  supplementation  in 
laboratory  animal  feeding  regimes. 

Methods  Employed:   Factorial  designed  feeding  trials  are  conducted  to  determine 
the  effect  of  various  dietary  vegetable  supplementation  and  physical  forms  of 
ration  on  the  reproductive  performance  of  the  species  involved.   Criterion  of 
evaluation  includes  number  of  pregnancies,  number  of  litters  born,  number  of 
litters  weaned,  number  of  pregnancy  losses,  and  number  of  offspring  weaned. 
These  data  are  analyzed  by  the  appropriate  statistical  methods. 

Major  Findings:   Preliminary  analysis  of  data  from  hamsters  indicates  the 
greatest  response  to  both  dietary  vegetable  supplementation  and  physical 
form  of  ration  occurs  during  lactation  and  almost  no  difference  was  observed 
during  gestation.   Data  from  inbred  mice  is  being  coded  for  analysis  by 
computer  while  data  from  guinea  pigs  has  not  been  analyzed. 

Significance :   Results  of  these  studies  will  be  the  basis  for  the  formulation 
of  complete  open  formula  rations  for  NIH. 

Proposed  Course:   Continuation 

Honors  and  Awards:   None 
Publications :   None 
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Serial  No.  DRS-LAB-12 


1.  Laboratory  Aids  Branch 

2.  Rodent  and  Rabbit 

Production   Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 


Project  Title:   A  COMPARISON  OF  LIFETIME  REPRODUCTIVE  PERFORMANCE  OF 
INBRED  AND  NONINBRED  MICE  ON  TWO  FEEDING  REGIMES 

Previous  Serial  Number:   DRS-LAB-9 

Principle  Investigator:   W.J.  Hinkle 

Other  Investigators:   C.T.  Hansen  and  W.J.  McEleney 

Cooperating  Units:   None 

Man  Years 

Total:  .1 
Professional:  .1 
Others:        .0 

Project  Description: 

Objectives :   1)  To  calculate  lifetime  reproductive  curves  for  eight  inbred 
strains  and  one  noninbred  stock  of  mice.   2)  To  assess  the  value  of  adding  a 
dietary  supplement  to  commercially  prepared  diets.   3)  To  estimate  the 
genetic  components  of  lifetime  reproductive  performance. 

Methods  Employed:   In  each  of  the  nine  strains/stock,  70  breeding  pairs  were 
fed  a  commercial  diet  plus  a  twice-weekly  supplement  of  kale,  bread  and  milk, 
and  70  breeding  pairs  received  the  commercial  diet  only.   The  total  number  of 
pregnancies,  pregnancy  losses,  and  offspring  weaned  were  recorded.   Litter 
weights  at  two  weeks  of  age  and  individual  progeny  weights  at  three  weeks 
of  age  were  recorded. 

Major  Findings:   Significant  strain  differences  were  found  for  total 
reproductive  performance  as  well  as  for  length  of  reproductive  life.   The 
addition  of  the  supplement  increased  the  average  reproductive  yield  by  about 
17  percent,  the  improvement  ranging  from  4  percent  to  40  percent  when  com- 
paring individual  strains.   The  major  effect  of  the  supplement  was  increased 
survival  between  birth  and  weaning. 

Significance :   The  results  obtained  will  be  used  to  plan  breeder  rotation 
cycles  and  to  determine  the  value  of  the  supplement. 
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Proposed  Course;   The  data  obtained  will  be  analyzed  by  data  processing 
techniques  for  the  final  analysis. 

Honors  and  Awards:   None 

Publications:   None 
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Serial  No.  DRS-LAB-13 


1.  Laboratory  Aids  Branch 

2.  Rodent  and  Rabbit 

Production  Section 

3.  Bethesda 


PHS-NIH 

Individual  Project  Report 

July  1,  1969  through  June  30,  1970 


Project  Title:   STRAIN  AND  SEASON  DIFFERENCES  IN  THE  REPRODUCTIVE 

PERFORMANCE  OF  INBRED  STRAINS  OF  MICE,  RATS,  AND  GUINEA  PIGS 

Previous  Serial  Number:   DRS-LAB-8 

Principal  Investigator:   C.T.  Hansen 

Other  Investigators:   W.J.  McEleney  and  W.J.  Hinkle 

Cooperating  Units:   None 

Man  Years 

Total:  .5 
Professional:  .5 
Others:        .0 

Project  Description: 

Objectives :   1)  To  compare  the  reproductive  performance  between  the  inbred 
strains  maintained  in  the  Genetics  Unit  in  these  three  species.   2)  To  com- 
pare season  effects  on  reproductive  performance.   3)  To  obtain  a  measure  of 
the  factors  which  affect  overall  reproductive  performance  within  each  of 
the  strains. 

Methods  Employed:   Data  for  analyses  are  based  on  routine  records  which 
include  female  breeder  count,  number  of  pregnancies,  number  of  litters  born, 
number  of  litters  weaned,  number  of  pregnancy  losses,  total  number  of 
offspring  weaned.   Appropriate  statistical  analyses  are  then  applied  to 
the  data. 

Major  Findings:   Analyses  continue  to  indicate  that  the  frequencies  of 
pregnancies  and  the  frequency  of  loss  of  these  pregnancies  are  the  two  most 
important  factors  which  differentiate  the  level  of  reproductive  performance 
between  strains  within  species.   Season  effects  play  an  important  role  in 
affecting  these  two  characteristics. 

Significance:   The  results  of  these  analyses  are  to  be  applied  to  managerial 
planning  purpose  and  to  plan  further  detailed  studies. 
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Proposed  Course:   Continuation.   It  is  planned  to  prepare  this  data  for 
analysis  by  data  processing  techniques. 

Honors  and  Awards:   None 

Publications:   None 


DIVISION  OF  RESEARCH  SERVICES 
Summary  of  Branch  Activities         July  1,  1969,  through  June  30,  1970 
LIBRARY  BRANCH  Seymour  I.  Taine,  Chief 

I.   SUMMARY 

Organizational  changes  were  effected  during  the  year.  Steamlining  of 
operations  has  been  stressed  in  the  re-examination  of  the  proposed  proce- 
dures in  several  Units  as  developed  from  study  projects.   Considerable 
personnel  adjustments  have  been  beneficial  for  Library  operations  and 
morale;  however,  much  still  remains  to  be  accomplished  in  this  area. 

Physical  alteration  of  the  Library  has  resulted  in  considerable  improve- 
ment in  arrangement,  use  of  space  and  location  of  the  collection.  Lighting, 
ventilation  and  noise  control  have  been  improved.  Reading  rooms  have  been 
provided  on  the  Lower  Level  near  a  more  efficient  arrangement  of  books, 
journals  and  auxiliary  abstracts  and  indexes. 

The  last  five  years  of  all  journals  are  now  located  in  convenient  space  on 
the  Upper  Level.  A  coordinated  system  of  permanent  signs  and  floor  diagrams 
installed  on  both  levels  of  the  Library  provides  the  user  with  directional 
assistance. 

The  Library  Advisory  Committee  met  five  times  during  the  year.  Under  the 
Chairmanship  of  Dr.  Hewitt  G.  Fletcher,  Jr.  the  membership  remained  the 
same  with  the  addition  of  Dr.  John  S.  Finlayson,  DBS.  Discussions  covered 
such  topics  as  Library  security,  Identification  Cards,  translation  policy, 
Library  Copy  Service,  interlibrary  loan,  selection  and  weeding  the  collec- 
tion, arrangement  of  reading  room  collection  and  the  History  of  Science 
and  Medicine  area. 

NIH  Library  Identification  Cards  were  instituted  on  February  17  to  help 
assure  availability  of  Library  resources  for  NIH  personnel.  ID  cards  are 
required  to  borrow  books  and  journals  and  to  use  photoduplication,  MEDLARS, 
translation  and  other  services. 

Information  from  the  NIH  Library  has  been  issued  at  intervals  since  July  as 
a  newsletter  containing  information  to  keep  the  NIH  community  fully  apprised 
on  Library  matters  of  interest.  A  Library  brochure  has  also  been  issued 
which  gives,  in  brief  form,  such  information  as  Library  hours,  location  of 
the  collection,  services  available  and  telephone  numbers. 

Several  depositions  were  made  by  Library  staff  relating  to  the  case  of 
Williams  and  Wilkins  Company  against  the  NIH  Library  relating  to  the  photo- 
copy service  and  copyright  law. 

As  a  result  of  an  election  held  on  October  14,  1969,  Local  24.19,  American 
Federation  of  Government  Employees,  AFL-CIO,  has  been  awarded  exclusive 
recognition  within  the  NIH  Library.  The  contract  has  not  yet  been 
negotiated. 


A  study  has  been  made  to  evaluate  the  effectiveness  of  existing  security 
systems  designed  to  reduce  book  loss  in  libraries.  Elimination  of  the 
Guards  from  the  Library  during  the  summer  created  a  security  gap  in  con- 
trolling proper  charging  of  books  and  journals  from  the  Library.  Plans 
to  install  the  best  system  are  under  development. 

i 
A  scope  and  coverage  study  project  has  as  its  purpose  the  development  of 
an  overall  policy  governing  the  scope  and  coverage  of  the  Library's 
collection. 

A  study  of  the  Library  Copy  Service  made  by  members  of  the  DRS  Office 
indicated  the  need  for  equipment  changes  that  would  speed  up  production 
and  improve  service. 

The  Reference  Collection  is  under  review  for  additions  and  deletions  in 
order  to  make  it  a  more  current  and  effective  collection.  Guidelines  for 
inclusions  are  being  developed. 

The  Translating  services  were  studied  to  develop  a  new  policy  for  this 
Library  program.  The  main  change  is  that  emphasis  will  be  given  to  oral 
translating  in-house  with  contractual  translating  for  written  translations. 

Policy  statements  are  being  developed  simultaneously  for  the  Reference  and 
Bibliographic  Units  in  order  to  provide  optimal  reference  and  bibliographic 
services  to  the  scientific  community. 

The  Interlibrary  Loan  policy  is  being  revamped  and  the  scope  of  the  service 
clarified  in  the  light  of  the  Library's  mission  and  resources. 

Four  members  of  the  Library  Stacks  Maintenance  staff  participated  during 
the  summer  in  an  8-week  experimental  internal  Library  training  program. 
The  purpose  was  to  give  the  men  an  overview  of  the  activities  and  functions 
of  the  entire  Library  and  thereby  afford  them  an  opportunity  to  gauge  their 
interests  in  non-professional  library  work  from  a  career  development  stand- 
point. By  January  the  four  men  had  been  reassigned  to  different  Library 
areas  with  improved  promotional  possibilities. 

An  exhibit  entitled  "Black  Contributions  to  Biomedical  Research"  presented 
31  black  researchers,  living  and  dead,  with  photographs,  supporting  material 
and  an  accompanying  bibliography  of  their  selected  writings.  The  exhibit 
was  developed  over  a  3-month  period  through  the  combined  efforts  of  20 
members  of  the  Library  staff. 
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II.      BRANCH  PROGRAMS 

A.  Objectives 

The  primary  mission  of  the  Library  Branch  is  to  operate  an  efficient,  com- 
prehensive library  in  support  of  NIB  scientific,  medical,  and  administrative 
programs.  Activities  of  the  Library  include  selection,  acquisition,  organi- 
zation, maintenance  and  circulation  of  literature  pertinent  to  the  programs; 
operation  of  a  photocopy  service;  provision  of  informational,  reference, 
and  bibliographical  services;  and  provision  of  a  translating  service  for 
foreign  scientific  and  medical  literature.  To  fulfill  its  mission,  the 
Library  is  responsive  to  changing  literature  needs  of  the  NIH  investigators, 
is  knowledgeable  of  current  developments  in  manual  and  machine  methods  of 
communication  and  information  retrieval,  and  is  alert  to  adjustment  of 
procedures  for  improved  Library  services. 

B.  Current  Programs 

Readers  Services 

The  Circulation  staff  provides  a  charging  system  making  available  books  and 
journals  which  may  be  borrowed.  They  obtain  from  other  libraries,  through 
Interlibrary  loan,  literature  required  by  NIH  investigators  which  is  not 
included  in  the  collection.  They  maintain  the  literature  to  facilitate 
access  by  the  Library  clientele.  They  issue  Library  Identification  Cards 
and  Pagemasters  and  make  assignments  to  locked  carrels. 

The  Translation  Unit  provides  oral,  recorded  and  written  translations  as 
requested.  Oral  translations  are  emphasized  in-house,  and  written  trans- 
lations are  made  for  the  most  part  by  contractual  firms. 

Library  Copy  Service 

Library  Copy  Service  provides  a  photocopy  service  allowing  greater  use  of 
the  Library's  journals  and  an  audiovisual  service  giving  access  to  biomedical 
literature  available  as  microfilm  and  microcard. 

Reference  and  Bibliographic  Services 

The  Reference  staff  supplies  ready  response  to  questions,  verifies  citations 
and  compiles  short  reference  lists.  They  man  the  Reference  Desk  on  the 
Upper  and  on  the  Lower  Levels. 

Senior  Reference  Librarians  answer  difficult  reference  questions  and  compile 
literature  searches  as  requested.  They  serve  as  Library  Services  Advisors 
to  make  referrals  to  Library  service  areas  and  to  other  libraries  most 
suitable  for  the  requester's  needs.  They  serve  as  Selectors  for  Library 
acquisitions  by  continually  searching  journals,  publishers'  catalogs  and 
announcements  for  literature  pertinent  to  the  scope  of  the  Library. 

Bibliographic  Services  staff  provides  bibliographic  assistance  with  experi- 
enced searchers  to  formulate  requests  for  MEDLARS  computer  searches  at 
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the  National  Library  of  Medicine.  They  keep  abreast  of  development  in 
computerized  programs  of  other  agencies  and  organizations  with  a  view  to 
possible  application  by  the  Library. 

Technical  Services 

The  Acquisitions  staff  provides  for  the  acquisition  of  books,  journals, 
technical  reports,  and  microfilm  and  microcard  materials  by  purchase, 
gift  and  exchange  which  are  pertinent  to  the  scope  of  the  Library.  The 
staff  is  responsible  for  the  maintenance  of  the  Periodical  Record,  prepara- 
tion of  completed  journals  for  commercial  binding  and  for  the  annual 
issuance  of  Periodicals  Currently  Received  in  the  NIH  Library.  Various 
procedures  have  been  automated,  and  selected  output  is  obtained  from  the 
NIH  computer. 

The  Cataloging  staff  organizes  the  acquired  literature  through  classifica- 
tion, cataloging  and  subject  heading,  and  processes  it  for  inclusion  in 
the  collection.  The  staff  is  responsible  for  the  maintenance  of  the  catalog 
and  the  issuance  of  The  NIH  Booklist.  As  in  Acquisitions,  certain  proce- 
dures have  been  automated  for  selected  output  from  the  computer. 

C.  Program  Progress  and  Accomplishments 

Personnel  limitations  remained  in  effect  throughout  the  year.  Summer 
student  aids  made  possible  the  experimental  summer  training  program  and 
assisted  in  operations  during  leave  periods.  An  attempt  was  only  partially 
successful  to  obtain  16-hour  students  to  assist  during  the  year.  Sub- 
stantial use  of  overtime  was  again  necessary  to  keep  backlogs  from  develop- 
ing. 

Early  in  the  year,  NIH  Guards  in  the  Library  were  eliminated  due  to  person- 
nel ceilings.  The  desk  attendants  continue  to  examine  brief  cases  being 
taken  from  the  Library,  but  this  is  an  imperfect  system  in  controlling 
proper  charging  of  books  and  journals.  Electronic  security  systems  designed 
to  reduce  book  loss  in  libraries  have  been  investigated,  installations 
visited  and  cost  estimates  obtained  to  determine  the  effectiveness  of  the 
various  available  systems. 

An  NIH  Library  Identification  Card  system  was  instituted  on  November  17  to 
help  assure  the  availability  of  Library  resources  for  NIH  personnel  and 
has  operated  very  effectively.  The  ID  Card  is  required  in  order  to  borrow 
books  and  journals  and  to  use  photoduplication,  MEDLARS,  translation  and 
other  services.  This  card  will  serve  as  an  interim  solution  to  the  problem 
of  NIH  Library  user  identification. 

The  Library  underwent  considerable  physical  alteration  which  has  resulted 
in  a  dramatic  improvement  in  arrangement,  use  of  space,  lighting,  ventila- 
tion, noise  control  and  location  of  the  collection.  Lower  Level  stacks 
were  rearranged  to  create  readily  identifiable  sections  with  wider  aisles 
for  more  convenient  use.  Reading  rooms  are  provided  on  the  Lower  Level 
in  proximity  to  a  more  efficient  arrangement  of  books,  journals,  and 
auxiliary  abstracts  and  indexes.  A  History  of  Science  and  Medicine  area 


was  also  created  on  the  Lower  Level.  All  journals  of  the  last  five  years 
are  now  located  on  the  Upper  Level,  which  makes  them  more  available  to  the 
users.   In  addition,  the  Periodical  Record,  prime  abstracts,  and  indexes 
are  located  nearby.   Current  issues  of  periodicals,  new  books,  and  transla- 
tions are  displayed  in  cases  between  the  windows.  A  coordinated  system  of 
permanent  signs  and  floor  diagrams  has  been  installed  throughout  the  Library 
to  provide  the  user  with  directional  assistance. 

An  election  for  exclusive  recognition  for  a  single  unit  comprised  of  all 
non-supervisory  employees  in  the  Library  Branch,  DRS,  as  petitioned  for 
by  Local  2419,  American  Federation  of  Government  Employees,  AFL-CIO,  was 
held  on  October  14,  1969.  As  a  result  of  the  election,  Local  2419  was 
awarded  exclusive  recognition  within  the  Library.  The  contract  has  not  yet 
been  negotiated. 

A  small,  interim  Library  brochure  has  been  prepared  to  present  in  convenient, 
pickup  form,  brief  information  such  as  Library  hours,  location  of  the  col- 
lection, services  available  and  telephone  hours. 

Information  from  the  NIH  Library,  a  newsletter,  has  been  issued  at  intervals 
since  July  to  keep  the  NIH  community  informed  on  Library  matters  of  interest. 
Subjects  covered  have  included:  physical  changes,  floor  plans,  Identifica- 
tion Cards,  Library  Advisory  Committee  roster,  hours  of  opening,  need  for 
expert  subject  consultants  for  acquisitions  and  weeding,  exhibits,  reference, 
bibliographic,  photocopy  and  translating  services,  summer  training  program 
and  personnel  changes. 

Much  attention  has  been  devoted  to  Equal  Employment  Opportunity  in  the 
Library.  Alfred  Stringer  was  a  participant  in  the  NIH  July  EEO  meeting 
at  Airlie  House  and  in  the  training  conference  held  in  September  at 
Harper's  Ferry  and  at  NIH;  he  is  a  member  of  Dr.  Marston's  NIH  EEO  Council 
and  serves  as  one  of  the  two  DRS  counselors  to  handle  complaints  of  discrim- 
ination. A  number  of  other  Branch  personnel  from  the  Chief  on  down  attended 
the  series  of  DRS  EEO  Seminars  and  functions  held  throughout  the  year.  The 
Library  Branch  has  pursued  possibilities  for  locating  qualified  minority 
library  school  graduates  when  recruitment  for  entrance  level  librarians  is 
initiated. 

The  Library  featured  an  exhibit  entitled  "Black  Contributions  to  Biomedical 
Research"  from  November  through  March  which  presented  a  selection  of  31 
black  researchers,  living  and  dead.  Arranged  in  two  cases,  one  in  the 
Library  and  the  other  in  the  outer  corridor,  the  exhibit  contained  photo- 
graphs, supporting  material  and  an  accompanying 'bibliography  of  the 
selected  writings  of  those  included.  The  exhibit  was  developed  over  a 
3-month  period  through  the  combined  efforts  of.  20  members  of  the  Library 
staff.  The  art  and  photographic  work  was  prepared  by  the  Medical  Arts  and 
Photography  Branch,  DRS.  Several  requests  were  received  for  the  loan  of 
the  exhibit. 
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Four  members  of  the  Library  Stacks  Maintenance  staff  participated  during 
the  summer  in  an  8-week  experimental  internal  Library  training  program. 
The  purpose  of  the  program  was  to  give  the  men  an  overview  of  the  activi- 
ties and  functions  of  the  entire  Library;  to  afford  them  an  opportunity 
to  gauge  their  interests  in  non -professional  Library  work  from  a  career 
development  viewpoint;  and  to  permit  an  evaluation  of  the  men's  potential 
in  new  types  of  work.  The  program  was  made  possible  through  the  utiliza- 
tion of  employees  for  stacks  maintenance  duties  under  the  Summer  Employ- 
ment Program  and  the  President's  Stay  in  School  Campaign.  Closely  coordi- 
nated with  other  Library  staff  members  including  the  four  participants , 
the  program  consisted  of  weekly  work  assignments  rotated  throughout  the 
functional  areas  of  the  Library  for  6  hours  daily.  The  remainder  of  the 
day  was  devoted  to  tutorial  and  discussion  sessions  with  occasional  partici- 
pation by  guest  speakers.  Visits  were  made  to  major  libraries  in  the  area. 
Through  the  use  of  students  in  the  stacks  area,  it  was  subsequently  possible 
to  assign  the  four  men  in  September  on  a  half-time  basis  to  different 
Library  areas  mutually  agreeable  to  them  and  the  Section  Chiefs .  In  January 
full-time  assignments  in  these  areas  were  made  through  recruitment  and 
reassignment. 

A  year's  trainee  program,  to  begin  in  June,  has  been  developed  for  a  new 
trainee  slot  designated  for  the  Branch  by  DRS.  To  be  selected  through  the 
Merit  Promotion  Plan,  the  trainee  will  be  prepared  through  pertinent  courses 
and  on-the-job  training  as  an  Administrative  Library  Technician  in  the 
Acquisitions  Unit. 

The  Branch  Chief  held  meetings  to  discuss  with  all  members  of  the  staff  their 
special  training  needs.  Staff  in  GS  1-4,  GS  5-6,  and  GS-7  and  above  met 
separately  since  it  was  felt  that  each  of  these  grade  levels  had  needs 
for  different  kinds  of  training .  Committees  were  elected  in  each  group 
to  obtain  further  suggestions  and  make  appropriate  plans  for  training . 

Other  training  of  the  Library  staff  included  course  work  in  biology,  French, 
German,  information  storage  and  retrieval,  mathematics  and  reading  improve- 
ment techniques.  Library  non-professional  staff  took  courses  in  Library 
subjects.  Short  seminars  and  workshops  attended  by  staff  members  include: 
DRS  courses  on  "Supervisory  Training"  and  "Advanced  Course  in  Supervisory 
Training;"  NIH  courses  on  "Effective  Supervisory  Management"  and  "Travel," 
"Federal  Conference  on  Employee-Management  Relations,"  "Seminar  on  Manage- 
ment and  the  Negotiated  Agreement,"  "Seminar  on  Negotiating  and  Implementing 
Union  Contract  Agreements , "  and  "Workshop  and  Seminar  on  Executive  Order 
#11491  Governing  Labor  Relations  in  the  Federal  Service." 

One  hundred  fifty  regional  medical  librarians  from  Maryland,  Virginia, 
the  District  of  Columbia,  and  North  Carolina  registered  for  the  annual 
meeting  of  the  Washington  D.  C.  Area  Medical  Librarians  Group.  Co-spon- 
sored by  the  NIH  Library  and  the  National  Library  of  Medicine,  the 
sessions  were  held  in  the  Jack  Masur  Auditorium  on  November  22.  On  the 
agenda  was  a  presentation  by  the  Head,  Acquisitions  Unit,  on  the  Library's 
highly  successful  summer  training  program  which  she  developed  and  conducted 
for  library  technicians .  The  Assistant  Chief  of  the  Library  served  as  a 
co-chairman. 
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"Brown  Bag"  meetings,  held  in  a  reserved  room  in  Building  10  cafeteria, 
were  started  in  January  as  occasional,  informal  sessions  for  all  members 
of  the  Library  staff  to  have  the  opportunity  to  hear  reports  on  meetings 
which  members  of  the  staff  have  attended.  Outside  speakers  have  also  been 
invited  to  present  topics  of  interest  to  the  staff.  The  lunch  sessions  are 
not  compulsory  and  are  open  to  all  professionals  and  non-professionals  who 
wish  to  attend. 

Monthly  luncheon  meetings  for  the  NIH  Librarians  have  been  held  for  informal 
discussions  of  matters  of  common  interest.  Mr.  Arthur  Carroll,  newly  ap- 
pointed Librarian  of  the  new  HSMHA  Library  in  the  Parklawn  Building, 
Roekville ,  was  invited  to  the  March  meeting  to  meet  the  NIH  Librarians . 

The  Director  of  NLM  presented  the  Branch  Chief  with  a  memo  and  accompanying 
gift  to  the  NIH  Library  of  a  red  brick  taken  from  the  old  building  down- 
town which  housed  the  National  Library  of  Medicine  from  1888  to  1962 . 

The  Chief  of  LB  was  presented  a  Sustained  High  Quality  Performance  Award 
on  December  23  by  the  Director,  DRS.  He  has  served  as  Acting  Director,  DRS, 
at  various  intervals  throughout  the  year.  He  is  Chairman  of  the  DRS  Labor- 
Management  Advisory  Committee.  He  serves  as  a  member  of  DHEW's  Career 
Service  Board  for  Library  and  Information  Sciences .  He  is  Medical  Library 
Association  representative  on  the  Advisory  Board  of  the  National  Transla- 
tions Center  at  the  John  Crerar  Library  in  Chicago. 

Readers  Services 

As  a  result  of  organizational  changes ,  two  major  activities ,  Photocopy  and 
Reference  services,  have  been  transferred  elsewhere  in  the  Library.  Upon 
the  retirement  of  the  Head,  Translation  Unit,  the  Head  of  the  Circulation 
Unit  was  reassigned  to  the  translating  duties. 

Much  use  has  been  made  of  the  locked  carrels  by  NIH  staff  engaged  in  short- 
term  studies  using  Library  literature.  Those  carrels  located  along  the 
east  wall  were  enlarged  during  the  construction  period. 

Circulation .  The  current  procedures  for  the  Circulation  operations 
have  been  reexamined,  flow  charts  revised,  manning  tables  made,  and 
documentation  is  in  progress .  Implementation  of  parts  of  the  pro- 
cedures has  been  initiated. 

Several  significant  personnel  changes  have  resulted  in  improved  coor- 
dination. Two  senior  Library  Technicians  were  moved  into  newly 
created  positions,  one  directing  the  Circulation  Desk  activities 
during  the  day,  the  other  in  charge  of  the  Library  at  night.  A  new 
Stacks  Supervisor  has  executed  a  fine  training  program  for  a  staff 
new  to  stacks  work. 

Translating  Service .  A  new  translating  policy  has  been  introduced. 
The  main  change  is  that  oral  translation  is  emphasized  in-house, 
and  written  translation  is  sent  for  contractual  translating.  In- 
house  translating  change  is  a  move  toward  more  rapid  and  personalized 
service,  making  use  primarily  of  oral  translating  and  recordings. 
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The  Unit  translators  nave  at  present  a  capability  for  10  languages; 
these  are  German,  French,  Spanish,  Italian,  Portuguese,  Czech,  Slovak, 
Hungarian,  Russian,  and  Ukranian. 

Specifications  for  translation  contracts  for  FY  1971  were  revised  to 
improve  timeliness  and  quality  of  translations  . 

Recent  Translations  was  discontinued  with  the  December  issue,  and 
general  distribution  of  translations  was  terminated.  Written  trans- 
lations are  on  weekly  display  in  the  Reading  Room. 

Library  Copy  Services 

Functions  and  personnel  of  the  Photocopy  area  were  transferred  from 
the  Readers  Services  Section  to  the  Office  of  the  Chief  and  has  been 
renamed  Library  Copy  Service. 

Requests  for  Library  copy  service  are  received  at  the  Circulation  Desk 
as  a  convenience  for  researchers  using  journals  published  in  the  last 
five  years .  Requests  for  up  to  40  pages  may  be  made  at  the  Upper  and 
Lower  Level  locations ,  and  the  photocopy  may  be  picked  up  at  the  same 
location  in  about  one-half  hour. 

Machine  breakdowns  have  caused  some  anxiety  in  providing  effective 
service.  A  study  of  the  service  made  by  Division  staff  indicates 
that  the  addition  of  a  second  720  machine  will  increase  production. 

Technical  Services 

Acquisitions .  Mrs .  Kathleen  Vashaw  became  Head  of  the  Unit  upon  the 
resignation  of  Mr.  Thomas  Cahalan  in  August.  The  proposed  Unit  pro- 
cedures were  reviewed,  and  considerable  progress  has  been  made  in 
documenting  them. 

Cataloging .  A  major  effort  was  involved  in  changing  the  location 
notations  on  the  catalog  cards ,  other  records ,  and  on  the  volumes  to 
conform  with  permanent  locations  after  the  move  of  the  collection. 

Reference  and  Bibliographic  Services 

The  Section  was  reorganized  to  bring  together  the  closely -related  user 
services ,  the  Reference  and  Bibliographic  Units .  This  provided  a  formal 
channel  for  processing  requests  so  that  the  user  would  receive  an  answer 
from  the  most  appropriate  function  using  the  most  appropriate  resources . 
Dr.  Robert  Clarke  was  detailed  Chief  of  the  Section  with  Miss  Rosemary 
Connelly  as  Head,  Reference  Unit,  and  Mrs.  Joan  Mavity,  Head,  Bibliographic 
Unit. 

Section  and  Unit  policies  are  being  developed  simultaneously  to  effect 
a  unified  reference  and  bibliographic  service. 
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I         Reference  Services.  Members  of  the  Reference  staff  are  manning  the 
information  desk  on  the  Upper  and  Lower  Levels.  Difficult  questions 
are  referred  to  the  Library  Services  Advisor.  A  review  of  the 
Reference  books  is  underway  to  result  in  a  more  effective  collection. 

Bibliographic  Services.  Special  study  has  been  devoted  to  MEDLARS 
activities.   The  MEDLARS  staff  presented  the  results  of  a  search 
exercise  at  the  MEDLARS  workshop  held  by  NLM  in  November  for  repre- 
sentatives of  MEDLARS  Centers  in  this  country  and  abroad. 

A  MEDLARS  User  Orientation  was  conducted  in  October  for  a  group  of 
NIH  scientists  and  several  members  of  the  Library  staff.  NIH  Library 
MEDLARS  searchers  were  assisted  by  Mr.  William  Caldwell  from  NLM. 

A  training  program  has  been  developed  to  give  the  Library  Services 
Advisors  an  opportunity  to  become  thoroughly  acquainted  with 
numerous  area  libraries  and  their  collections.  Referrals  will 
then  be  made  to  libraries  with  subject  collections  outside  the 
scope  of  the  NIH  Library. 

D.  Problems 

The  qualitative  aspects  of  the  personnel  situation  remain  as  the  primary 
problem.  Our  discussion  of  this  obstacle  in  last  year's  Annual  Report  is 
equally  valid  at  this  writing  despite  substantial  improvement  in  this  and 
other  functional  areas  of  the  Library  in  the  past  fiscal  year. 

E.  Program  Plans 

The  inauguration,  early  next  year,  of  a  fundamental  study  in  the  Cataloging 
area  is  expected  to  have  far-reaching  implications  with  regard  to  the  im- 
provement of  bibliographic  control  of  Library  material.  A  further  stage 
in  the  integration  of  bibliographic  and  reference  activities  should  bring 
an  increased  effectiveness  of  response  to  the  Library's  users.   The  second 
phase  of  the  modification  of  the  Library's  physical  arrangement  will 
complete  the  spatial  adjustments  required  to  best  satisfy  the  general  needs 
of  the  NIH  community. 

F.  Publications 

National  Institutes  of  Health  Library:   Information  from  the  NIH  Library. 
(Internal  Use  only) 

i     National  Institutes  of  Health  Library:   NIH  Library  Booklist,  Bethesda,  Md., 
monthly. 

National  Institutes  of  Health  Library:   Periodicals  Currently  Received  in 
the  NIH  Library  1970.   (Internal  Use  only) 
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National  Institutes  of  Health  Library:   Recent  Translations,,  a  Selected 
List.  Bethesda,  Md.,  monthly.  Suspended  with  December  issue. 

Clarke,  R.  F.:   Current  awareness  lag  times  of  selected  scientific  screen- 
ing services.  Library  Resources  &  Technical  Services  13:   533-536,  1969 
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DIVISION  OF  RESEARCH  SERVICES 


Summary  of  Branch  Activities        July  1,  1969  through  June  30,  1970 

MEDICAL  ARTS  &  PHOTOGRAPHY  Dr.  William  B.  DeWitt,  Acting  Chief 

BRANCH 


I.   SUMMARY 

The  Medical  Arts  &  Photography  Branch  provides  for  visual  presentation  of 
research  information  obtained  at  NIH,  for  preserving  observations  of  NIH 
scientists,  for  recording  research  activity  and  for  preparing  effective 
visual  material  for  research  reports. 

Professional  designers  provide  motion  pictures,  slides,  exhibits,  statistical 
charts,  photography  and  publications,  as  well  as  advice  on  appropriate 
media  for  achieving  desired  results. 

The  Branch  experienced  further  cutbacks  in  personnel  and  budget  during  FY 
1970.  Streamlining  work  methods,  introduction  of  labor-saving  equipment, 
and  instituting  new  and  improved  technology  to  increase  quality  and  quantity 
of  production  were  emphasized.  All  managers  of  the  Branch  were  provided 
one  or  more  opportunities  for  training  to  improve  the  management  of  Branch 
resources  to  meet  production  demands.  Continuation  of  in-house  rotational 
cross -training  primarily  among  Units  in  the  General  Illustration  Section 
has  led  to  a  more  widely  diversified  staff,  better  use  of  staff  capacity, 
development  of  new  skills,  and  improved  morale.  It  has  also  opened  additional 
career  ladder  opportunities.  With  more  broadly  developed  abilities,  large 
assignments  with  short  deadlines  can  be  handled  by  massing  manpower  to 
increase  efficiency  of  production. 

Following  successful  experimental  work,  a  significant  program  of  computer- 
generated  graphics  was  developed.   Successful  visual  print-outs  from  the 
Cal-Comp  Plotter  were  produced  at  much  lower  cost  than  hand-drawn  graphs 
and  charts  of  adequate  quality  for  biomedical  journal  publication. 
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II.  BRANCH  PROGRAMS 

A.  Objectives 

The  objective  of  the  Branch  is  to  provide  consultation  and  production 
services  to  the  NIH;  to  visually  communicate  program  effort  and  research 
results;  to  provide  knowledge,  skills  and  techniques  in  visual  design, 
medical  art,  applied  arts,  still  photography  and  cinematography  for 
solving  problems  of  recording,  communicating  and  presenting  research 
activity;  and  to  investigate,  develop  and  apply  new  visual  techniques. 

It  is  also  the  objective  of  the  Branch,  in  meeting  MIH  research  program 
needs,  to  provide  in-house  services  on  a  professional  basis,  competitive 
with  commercially  obtainable  services  at  the  lowest  possible  cost,  and  to 
develop  specialized  capabilities,  particularly  in  graphic  presentation, 
still  photography,  cinematography,  and  medical  arts,  tailored  to  NIH  needs. 

The  Branch  monitors  procurement  of  art  and  photography  services  by  outside 
contract,  serving  as  technical  adviser  in  obtaining  needed  additional 
services  at  the  lowest  cost  consistent  with  high  quality. 

B.  Current  Programs 


Programs  of  the  Branch  are  still  and  motion  picture  photography,  including 
photomacrography,  photomicrography,  time-lapse  and  high-speed  cinematography, 
general  photography,  and  related  laboratory  services;  visual  arts  production 
including  publications  design  and  general  graphics;  visual  aids  including 
slides,  vu-graphs,  and  other  projectables;  animation  art  work;  technical, 
general  and  medical  illustration;  exhibit  design;  statistical  drafting, 
display  charts;  medical  models;  and  computer  generated  graphics. 

C.   Program  Progress  and  Accomplishment 

Much  effort  was  directed  toward  understanding  and  utilizing  computer 
produced  charts  and  graphs.   Successful  experimental  programs  resulted  in 
a  computer  graphics  program.   Line  and  letter  quality  was  improved.   Several 
computer  punch  card  programs  now  exist  for  routine  large-scale  production. 
Graphs  produced  on  the  DCRT  Cal-Comp  Plotter  have  been  tested  and  meet 
the  standards  for  bio-medical  journal  publications.   Cost  for  a  computer 
produced  chart  has  been  calculated  at  $2.00  compared  with  $10.00  to  $15.00 
or  more  per  hand-drawn  chart.  However,  this  cost  figure  does  not  include 
planning  time  and  experimental  programming.   Computer  graphics  appear  to 
be  an  excellent  solution  for  high  volume  chart  and  graph  production. 
Production  trials  in  FY  1971  may  lead  to  significant  changes  in  the  drafting 
program  and  increase  MAPB's  capability  to  produce  a  higher  volume  of  work 
with  reduced  personnel. 

Acquisition  of  a  "Stat-King"  self  contained  photographic  copy-maker  has 
dramatically  improved  production  of  art  work  for  publications  and  other 
print  materials  in  the  General  Illustration  Section.  Freed  of  dependence 
on  regular  photographs  and  negatives  used  in  mechanical  art  preparation 
for  printing,  for  duplicate  clearance  copies  and  for  exact  enlargement  and 
reduction  of  art  and  photographs,  as  much  as  five  days  waiting  time  is 
saved  per  assignment.   Shelving  art  work  to  await  photographic  production 


has  been  eliminated.  Wow  art  staff  can  produce  these  materials  and  complete 
assignments  without  delay.  Options  have  been  extensively  broadened  for 
the  artist  at  reduced  cost.   In  addition,  experimental  work  using  the 
Stat-King  has  led  to  new  art  treatments  and  techniques.   A  generally  more 
efficient  service  has  resulted  in  publications  design,  art,  graphics, 
illustration  and  drafting. 

Following  evaluation  of  workload  demands,  provision  was  made  in  the  FY  1970 
Budget  for  increased  use  of  contract  services  to  meet  seasonal  peak  workloads, 
particularly  in  the  Spring.   Evaluation  of  this  system  of  "bulk  contracting" 
has  shown  it  to  be  effective  for  meeting  widely  varying  production  demands. 
The  present  system  allows  the  Branch  to  group  many  small  jobs,  drastically 
reducing  administrative  time  in  contracting  work  out  as  well  as  saving 
production  time  of  technical  personnel.  Volume  work  is  often  accomplished 
in  a  fraction  of  the  time  needed  for  in -house  scheduling,  thereby  cutting 
delivery  time.  Customer  satisfaction  has  been  increased  and  employee 
morale  has  improved  through  reduced  pressures  and  demands  for  excessive 
overtime . 

Continuing  study  of  the  Photographic  Library  function  led  to  the  decision 
to  decentralize  information  photographic  files.  The  decision  has  been 
implemented  by  sorting  current  files  for  respective  i/D's  and  forwarding 
these  files  to  appropriate  i/D  information  offices.  As  of  May  1,  1970, 
the  Photography  Section  no  longer  maintained  a  photographic  file  system 
for  information  photography.  Further  phasing  out  of  present  filing  system 
will  be  continued. 

Acquisition  of  a  highly  sophisticated  electronic  scanning  type  photographic 
Log-E-Tronic  printer  has  allowed  the  Photography  Section  to  accomplish 
more  work  of  higher  quality.   Custom  printing,  now  accomplished  by  this 
machine,  previously  had  been  laboriously  hand  printed  or  contracted  out. 
Increasing  use  of  this  equipment  is  planned. 

Increased  concentration  on  technical  aspects  of  photography  has  led  to 
new,  successful  techniques  including  microphotography  with  polarized 
light,  oblique  surface  illumination  of  inner  surfaces  of  coronary  arteries 
and  improved  methods  of  photographically  reproducing  radioisotope  brain 
scans. 

Acquisition  of  a  multi-lens  polaroid  portrait  camera  has  substantially 
reduced  time  and  cost  in  producing  Commissioned  Corps  identification 
pictures. 

Hew  procedures,  equipment  and  routine  production  methods,  especially  in 
production  of  2x2  slides,  will  provide  considerable  savings  in  manpower 
and  in  materials.  Production  of  2x2  slides  was  up  25fo  in  FY  1970  over 
the  total  output  of  FY  1969. 

A  system  for  processing  color  control  strips  to  improve  processing  of 
color  film  was  introduced  as  standard  procedure.  Control  strips  will 
also  be  used  in  black  and  white  photography  in  the  quality  control  process. 
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A  significant  increase  in  work  for  training  purposes  was  experienced.  An 
innovation  now  operable,  "Sound-on-Slides"  has  facilitated  effective 
response  to  some  of  these  demands.  Large  scale  instructional  presentations, 
such  as  the  sound -on-slide  series  on  TOO  ordering  procedures  for  Supply- 
Management  Branch,  can  now  be  handled  efficiently.  Other  instructional 
presentations  completed  were:  an  exhibit  for  improving  diagnostic  procedures 
by  visual  color  compilation  of  oscilloscope  scans;  another  "Guide  for  Blood 
Tubes,"  for  improving  preparation  time  for  blood  charts;  and  a  series  of 
slides  for  the  Safety  Branch  on  safe  use  of  the  fork-lift. 

Forty-one  exhibits  were  produced  in  FY  1970  compared  to  29  exhibits  in 
FY  1969.  Included  was  a  Medical  Arts  and  Photography  Branch  exhibit  which 
displays  the  wide  range  of  art  and  photographic  services  available  to  NIH. 
It  was  shown  first  at  the  Annual  Meeting  of  the  American  Association  of 
Medical  Illustrators  followed  by  display  at  several  locations  on  the  NIH 
campus  to  inform  requesters. 

Motion  picture  production  increased  during  the  year.  Most  notable 
productions  were  a  twenty  minute,  color,  sound  motion  picture,  "Surgical 
Correction  of  Vascular  Obstruction  of  the  Superior  Infundibulum"  for  NCI. 
It  was  judged  best  of  show  at  the  American  Urological  Association  annual 
meeting  in  San  Francisco.  The  thirteen  minute,  color,  sound,  motion 
picture,  "Artificial  Placenta"  produced  for  NHLI  was  chosen  by  the  Intra - 
departmental  subcommittee  on  selection  for  entry  in  the  Golden  Eagle 
Award  competition  of  the  Council  on  International  Non-theatrical  Events. 

MAPB  participated  in  a  number  of  significant  exhibits  and  in  developing 
appropriate  directional  and  location  signs  for  the  newly  refurbished  NIH 
Library. 

The  Branch  successfully  completed  archiving  all  of  its  original  motion 
picture  footage.  This  will  protect  valuable  original  footage  from  loss 
and  damage,  yet  make  it  available  for  immediate  retrieval  and  continued 
use. 

Completion  of  Branch  Facilities 

Construction  of  a  small  motion  picture  recording  studio  and  installation 
of  sound  recording  equipment  was  completed  late  in  FY  1970.  The  studio 
is  a  great  benefit  in  patient  photography,  recording  research  and  in 
motion  picture  production.   It  has  led  to  an  increased  demand,  including 
sound  recorded  interviews  for  public  release. 

Administrative  Improvements 

Mutually  acceptable  guidelines  for  clearing  requests  for  outside  photo- 
graphic and  art  services  were  developed  in  cooperation  with  the  Supply 
Management  Branch. 
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A  preventive  maintenance  contract  was  let  in  FY  1970  to  keep  photographic 
equipment  in  working  order,  to  predict  obsolescence  and  to  plan  for 
replacement.  Delays  have  been  encountered,  however,  in  contractor  response 
to  immediate  service  demands  when  breakdowns  occur.  The  current  contract 
is  being  reviewed  with  the  aim  of  improving  performance  next  year.  In 
addition,  a  comprehensive  in-house  program  of  preventive  maintenance  is 
being  developed  as  an  alternative. 

A  more  efficient  stock  control  system  begun  in  FY  1969  has  improved 
efficiency  of  supply  maintenance  and  control.  This  has  been  supplemented 
by  a  revision  of  the  photographic  requisition  form.  Materials  expended 
are  recorded  on  the  reverse  side  of  the  requisition. 

In  addition,  standard  supply  orders  are  placed  in  a  more  organized  manner, 
leading  toward  a  basic  "quarterly"  ordering  system  for  many  of  the  supplies 
and  materials  used  by  the  Branch.  Although  the  new  system  has  not  been 
completely  successful,  nor  completely  implemented,  improvements  in  predictions 
of  future  supply  needs  and  in  time  expended  in  the  ordering  process  have 
occurred.  More  complete  understanding  of  ordering  and  receiving  techniques, 
especially  in  the  Photography  Section,  are  leading  to  improved  efficiency 
with  resulting  time  and  money  savings. 

Two  positions,  contract  agent  and  purchasing  agent,  have  been  combined  as 
a  result  of  streamlining  procurement  procedures.  Blanket  purchase  orders 
have  been  established  to  cover  most  contractural  services  required  by  the 
Branch.   Supplies  formerly  purchased  by  separate  orders  are  also  now 
handled  on  a  more  orderly  "bulk"  basis.  Paper  work  required  for  procurement 
of  supplies,  materials,  and  contractural  services  has,  therefore,  been 
significantly  reduced.  The  procedures  instituted  in  the  Branch  have  also 
reduced  the  workload  in  the  Financial  Management  Branch  and  Procurement 
Section,  SMB,  of  NIH.  In  addition  to  administrative  efficiency,  changes 
in  procurement  services  will  reduce  expenditures  through  discounts  for 
ordering  larger  quantities  and  for  more  prompt  payment  of  invoices.   Con- 
tractor and  supply  reliability  has  also  improved. 

Guidelines  for  photographically  reproducing  copyrighted  materials  were 
developed  by  the  Branch  for  submission  to  the  Office  of  General  Counsel, 
HEW.   They  are  now  a  part  of  standard  operating  procedures  of  the  Branch. 

A  Branch  policy  manual  was  established  to  conform  to  the  NIH  manual  issuance 
system.  First  installments  were  issued  in  the  last  half  of  the  Fiscal  Year. 

Nearly  one-third  of  the  Branch  staff  received  'promotions  in  Fiscal  Year, 
1970.  Another  10$  are  currently  under  consideration  for  promotion  or  have 
had  their  positions  reviewed  and  reclassified.  This  is  a  continuation  of 
efforts  to  more  clearly  define  job  duties  and  responsibilities  and  to 
rewrite  position  descriptions  to  make  them  all  current  and  accurate. 
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Increasing  emphasis  on  the  Equal  Employment  Opportunity  "Affirmative  Action 
Plan"  was  assisted  by  training  and  seminars  attended  by  all  Supervisors 
and  many  Branch  personnel.   One-third  of  the  minority  members  of  the  Branch 
staff  were  promoted  in  FY  1970. 

A  Division  directed  management  study  of  the  Photography  Section  was  completed. 
A  comprehensive  review  of  past  managerial  practices  and  procedures  is  under- 
way, based  on  the  study.  The  study  also  identified  the  desirability  of 
placing  the  Photography  Section  on  a  working  capital  fund  system.  Basic 
information  to  establish  unit  costs  is  being  developed.  A  new  Chief  was 
appointed  for  the  Photography  Section  in  January. 

Participation  in  management  decisions  and  changes  by  employees  has  been 
encouraged  to  enhance  greater  understanding  of  management  responsibility 
and  the  need  for  change. 

Training 

The  General  Illustration  Section  has  begun  an  internal  rotational  training 
program  between  the  Graphics  and  Drafting  Units.  The  program  is  designed 
to  more  fully  utilize  personnel  and  to  assist  in  developing  new  skills, 
broadened  scope  of  assignments,  as  well  as  added  variety  of  duties  and 
more  visible  new  career  ladders  are  emerging.  Employees  have  expressed 
satisfaction  with  this  experience  and  indicate  that  it  has  been  rewarding. 
This  has  led  to  improved  morale. 

Forty-five  opportunities  for  training  were  provided  for  twenty-nine 
individuals. 

Seventeen  employees  participated  in  Equal  Employment  Opportunity  seminars. 

D.   Problems 

MAPB  continued  to  perform  under  reduced  personnel  ceilings.  Production 
demands  were  met  through  more  efficient  use  of  staff,  labor  saving  equipment 
and  continued  use  of  outside  contract  services.  Personnel  restrictions 
have  required  continued  curtailment  of  certain  Branch  programs  including 
silk  screening  and  time-lapse  photomicrography. 

Lack  of  restrictions  or  controls  on  requests  for  certain  services  continues 
to  be  a  major  problem.  Plans  to  put  the  high  volume  areas  of  the  Branch 
on  a  working  capital  fund  basis  in  FY  1971  should  help  to  ameliorate  the 
situation. 

Major  problems  exist  in  the  Photography  Section  in  Unit  management, 
obsolescent  equipment,  inadequate  space  and  inefficient  work  methods  and 
procedures.  Some  reorganization  and  specialized  training  are  anticipated 
to  evaluate  performance,  improve  performance,  clarify  work  responsibilities, 
broaden  career  opportunities  and  identify  other  needs  of  Section  personnel. 
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In  addition,  the  lack  of  a  total  quality  control  program  presents  problems. 
Spot  checks  of  finished  work  does  not  identify  enough  technical  answers 
to  poor  quality.  Much  of  the  photographic  equipment  is  rapidly  approaching 
obsolescence  and  requires  constant  maintenance  and  repair.  Outside  contract 
repair  services  often  require  a  lead  time  of  one  to  four  weeks.  In -house 
production,  therefore,  must  come  to  a  complete  stop  while  awaiting  service 
when  major  repairs  on  machinery  and  equipment  are  needed.  Recommendations 
have  been  made  to  recruit  a  quality  control  manager  and  a  photographic 
technologist  to  develop  and  implement  a  comprehensive  in-house  quality 
control  and  preventive  maintenance  program. 

Preliminary  plans  for  major  renovation  and  physical  reorganization  of  the 
Photography  Section  are  complete.  Request  for  funds  to  accomplish  this 
goal  will  be  requested  in  the  FY  1972  Budget.  Increased  technical  training 
for  MAPB  staff  members  is  contemplated  in  the  coming  fiscal  year. 

Problems  with  chilled  water  to  maintain  proper  processing  temperatures 
and  with  inadequate  air-conditioning  continue.  These  problems  can  be 
corrected  if  major  renovation  and  physical  reorganization  of  the  Section 
are  implemented. 

E.  Program  Plans 

With  severe  restrictions  on  the  number  of  personnel  available  to  the  Branch 
there  will  be  increasing  emphasis  on  improving  the  technical  capabilities 
of  the  various  areas  of  the  Branch,  such  as  increasing  use  of  computer 
graphics  facilities  and  updating  of  photographic  skills  and  equipment. 

P.  Publications  and  Patents 

Wilcox,  M.A. ,  Nicholson,  G.H. :  A  method  for  making  accurate  medical 
moulages.  Medical  and  Biological  Illustration.  April  1970. 

Gailis,  C.R. :  Cine  60  battery  power  belts.  Government  Photography.  Vol.  3 
No.  3,   April  1970. 

G.  Miscellaneous 

In  September,  an  election  was  held  to  determine  Union  representation  for 
the  Branch.  The  American  Federation  of  Government  Employees, AFL-CIO,  Local 
2419  won  exclusive  recognition.  The  Branch  is  awaiting  contract  proposals 
from  the  Union. 
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